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Rugged is the word for cast iron pipe. 
When you stop to think that cast iron 
water and gas mains—cast without benefit 
of modern metallurgical science and 
production skills — are in their second 
century of service in over sixty American 
cities, you agree that rugged is the word 
for cast iron pipe. Then, take note of the 
fact that modernized cast iron pipe, 
centrifugally cast, is even tougher, 
stronger and more uniform in quality, 
than the product of a century ago. For 
further information, write Cast Iron Pipe 
Research Association, Thos. F. Wolfe, 
Managing Director, 122 So. Michigan 
Avenue, Chicago 3. 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association. 


Cast iron pipe water line installed in 
front of Marshall Field's in Chicago dur- 
ing subway construction. 


Installing mechanical joint cast iron pipe 
to carry mine water for an Alabama Coal 
Company. 


24-inch mechanical joint cast iron pipe for 
gas supply line at Skokie, Ill. 
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Rock loading ‘at Monticello in California. 


Efficiency and Economy in Rock Loading 


In any rock excavation — mine, tunnel or 
open-cut — time and experience proves that the 
Eimco 105 Tractor-Excavator is the most efficient, 
in terms of speed, capacity and over-all costs. 

Let us supply the proof of the efficiency of the 
Eimco 105 for your rock loading job. With a 
lifting effort of 38,000 Ibs. at the bucket lip the 
Eimco 105 will dig and load faster than a 2-3 
yard boom type shovel. The 105 will achieve 
the results, needed in these days, for tough com- 
petitive bidding. 

The Eimco Tractor is designed for this effi- 
ciency and economy in rock loading. The opera- 
tor sits up front where he can see. The Eimco 
is the easiest of all tractors to operate — only 
Loading out broken rock in two small handles control all movements of the 

hydro tunnel approach. tractor. This provides greater operator efficiency. 
The tractor is simple in design and strong in 
construction for greater economy in maintenance 
and operation. Clutches never need adjustment. 
The master clutch has been completely elimi- 
nated. The old conventional brakes and clutches 
in the final drive are eliminated. Torque con- 
verters are standard equipment on all Eimco 
Tractors. 

Eimco Tractors with Excavator attachments 
are showing their superiority in rock jobs all 
over the world. These machines invite compari- 
4 son — see them at work, compare them piece 

by piece. For greatest economy and highest 
; efficiency in loading any material, specify Eimco 
equipment. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. e Export Offices: Eimco Bldg., 52 South St., New York City 


Te: Ala. Duluth, Minn. Kellogg, Ide. Baltimore, Md. Pittsburgh, Pa. Seattle, Wash. 
8-138 New York, N. Y. x. Pore ely 
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Harmer A. Weeden becomes associate 
professor of civil engineering at the Univer- 
sity of Pennsylvania September 1. For 
the past five years Mr. Weeden has been 
associate professor at. Bucknell University. 


John F. Bonner has been promoted from 
assistant engineer to assistant chief engi- 
neer and assistant to the vice-president of 
the Pacific Gas and Electric Co., San 
Francisco. Mr. Bonner has been with 
the company since 1937. 


Harry S. Lewis, who has been on assign- 
ment during the past year on Arctic Air 
Base planning as civil structural engineer 
with W. C. Hedrick in Richmond, Va., and 
with Metcalf & Eddy, Hopkins in Boston 
Mass., is now with W. C. Hedrick in Ice- 
land on construction supervision of the 
above program. 


Robert L. Peurifoy, professor of civil 
engineering at A. & M. College of Texas, 
College Station, Tex., was elected chair- 


IN 


U. S. Rubber Company 
Building Addition, 
Rockefeller Center 
George A. Fuller Company 
General Contractor 
Harrison & Abramovitz . 
Architects 


Steel is our Business 
IRON WORKS COMPANY _ 
BIRMINGHAM, ALA. @ PITTSBURGH, PA. 


SALES OFFICES: Birmingham, New York, Chicago, Pittsburgh, Houston, New Orleans, Atlanta 7m 
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NEW YORK CITY 


man for one year of the Civil Engineeriny 
Division of the American Society {, 
Engineering Education at the anny 
meeting held in July. Other ASCE mem. 
bers holding office in the Division ar 
John W. Hubler, consulting engineer wit; 
Macomber Inc., Canton, Ohio, pas. 
chairman; Arthur J. McNair, professor ¢ 
civil engineering at Cornell University 
representative to council; Benjamin 4 
Whisler, head of the civil engineering 
department at Pennsylvania State Uni. 
versity, director and secretary; Russell (. 
Brinker, professor and head of the ciyj 
engineering department at Virginia Poly. 
technic Institute, director; and Robert 8. 
B. Moorman, professor and chairman ¢ 
the department of civil engineering 
Syracuse University, director. 


William E. Dickinson has been pr. 
moted from highway and concrete engi. 
neer to chief engineer for the Calcium 
Chloride Institute, Washington, D.C 
Mr. Dickinson's professional experienc: 
includes service with the Corps of Eng 
neers, active duty with the Navy in 
World War II, and consulting engineerin; 
work. 


Thomas A. Bedford, Jr., for the pas 
twenty-three years an executive wit! 
various affiliated companies of Henry ] 
Kaiser Co., has joined Kaiser Engineers 
Division as vice-president. Mr. Bedford 
has returned to the Oakland, Calif., head- 
quarters of the organization, after ten 
years with Kaiser Motors Corporation an‘ 
Willys Motors Inc., in which firms he isa 
directer and vice-president. Until re 
cently his headquarters were at Willov 
Run, Mich. 


Erwin E. Shalowitz, construction mat- 
agement engineer with the Bureau 0 
Yards & Docks, has become public i- 
formation officer for the Civil Engineer 
Corps Reserve Unit of Washington, D.C. 
New assistant program officers are: 
Norman H. Moore, engineer with the 
Washington office of the Bureau of Ree 
lamation, and William R. Herron, 
management engineer, Office, Chief o 
Engineers. 


Edward R. Stapley, since 1942 Dean 0! 
engineering at Oklahoma A. & M. College, 
Stillwater, Okla., is retiring September |. 
Dean Stapley will become dean emeritus 
of A. & M.’s Oklahoma Institute of Tech 
nology and professor emeritus of civil el- 
gineering. A 1914 graduate of Cornell, 
Dean Stapley holds a master’s degree l! 
civil engineering from Cornell and 4 
master of science degree in sanitary engi 
neering from Harvard. He has been a 
Oklahoma A. & M. since 1925. 
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Ralph J. Nopper, with Libbey-Owens- 
ford Glass Company, Toledo, Ohio, since 


1940, and recently in charge of mainte- | 


nance engineering for company plants, has 
heen named chief maintenance enginecr. 
Mr. Nopper was with the E. B. Badger & 
Sons Co., and Howard C. Baker Co., be- 
fore joining Libbey-Owens-Ford. 


George S. Robinson, Captain, Navy Civil 
Engineer Corps, was awarded the Croix de 
Chevalier of the Le- 
gion of Honor in a 
ceremony at the 
French Officers Club 
in Paris this July. 
Captain Robinson 
was cited for his out- 
standing services in 
furthering NATO and 
the U.S. military con- 
struction programs in 
France. He has been 
serving as chief of the 
Operations Division, 


G. S. Robinson 


Joint Construction Agency since 1953 and | 


recently was reassigned to Washington, 
D.C., to be technical adviser in the Shore 
Establishment Division, Bureau of Aero- 
nautics. 


Ritchie Lawrie, Jr., since 1921 co-partner | 


of Lawrie and Green, consulting firm of 
Harrisburg, Pa., has been elected to the 
board of trustees of Washington College 
Academy, Washington College, Tenn. 


Eugene P. Light, president of Cunning- | 


ham Engineers, Inc., 
has been elected a 
vice-president of 
Cunningham - Limp 
Co., general contrac- 
torsof Detroit, Mich. 
Mr. Light joined the 
company this Janu- 
ary after nineteen 
years in various ca- 
pacities with the 
Austin Company. 
He was previously 
engineer for the Ohio E. P. Light 
State Highway De- 
partment, 


© Lens—Art Photo 


Francis S. Friel, consulting engineer 
of Philadelphia, Pa., announces the re- 
moval of the office of Albright & Friel to 
Suite 1500, 3 Penn Center Plaza, Phila- 
delphia, Pa. The firm specializes in 
municipal engineering, water supply and 
purification, sewage collection and dis- 
posal, and industrial waste and refuse 
disposal. 


(Continued on page 24) 
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NOT just 8” diameter tips re : 
BUT 36’ to 60” diameter EXPANDED BASES! ee 


if WOU can... 
Insist on the BEST in Foundations 


Planning construction? Let us help plan your next meeting with a speaker and color slides. 


FRANKI FOUNDATION COMPANY 
103 PARK AVENUE, NEW YORK 17, N.Y. 


5-208 


CIVIL ENGINEERING ¢ September 1955 23 oa 


— | : : 
| 
A 
j 
| 
| 
{ 
| 
: 
| 
H 
h the 
erron, | 
ef of | 
| : 
| 
| 
| 
| 


News of Engineers 
(Continued from page 23) 


Vincent J. P. LeBlanc has joined the 
Massena, N.Y., office of Uhl, Hall & Rich, 
consulting engineers of Boston, for con- 
struction work on the St. Lawrence sea- 
way and power project. Mr. LeBlanc was 
engineer assistant for the Maine State 
Highway Commission at Lewiston until 
last winter when he left to work on the 
design of the Housatonic River Bridge in 
Connecticut for the New York City firm, 
Parsons, Brinckerhoff, Hall and Mac- 
Donald. 


George R. Halton, senior consulting 
engineer of George R. Halton, Engineering 
Consultants, Newark, N.J., has estab- 
lished a second resident consulting office at 
Columbus, N.J. 


George H. Lacy and Lowber D. Snow, 
both with the Gulf Oil Corp., Gulf Coast 
District at Houston, Tex., retired re- 
cently. Mr. Lacey had been with Gulf 
Oil since 1917, and was chief civil engi- 
neer at the time of his retirement. A 
company employee since 1919, Mr. 


Snow was special assistant to the general 
manager. 


Theron D. Weaver, Brigadier General, 
U.S. Army, has been recalled to active 
duty and named president of the Beach 
Erosion Board, Army Corps of Engineers, 
Washington, D.C. General Weaver re- 
tired in 1952 while chief engineer of the 
U.S. Army in Europe. For the past two 
years he has served as a consultant to 
Lt. Gen. S. D. Sturgis, Jr., Chief of Army 
Engineers, on special civil works problems. 


Penn P. Livingston, hydraulic engineer 
with the Ground Water Division of the 
U.S. Geological Sur- 
vey, retired recently 
after more than 
thirty-two years of 
service. He is now 
with the Ralph M. 
Parsons Co., Los 
Angeles, as_ senior 
hydrologist on an ex- 
ploratory test-drill- 
ing program for ir- 
rigation water in 
India, which the com- 
pany is conducting 
for the Indian government. 
ston’s office is in New Delhi. 


P. P. Livingston 


Mr. Living- 


Elmo L. Di Biagio, of Houtzdale, Pa., has 
received a Fulbright Grant to study civil 


everything you need 


portable 


Carry it in your cor. 


2. 
easy to use 


No experience 
needed to operate. 


= 
dependable 


Recovers accurate, 
undisturbed samples. 
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for easy soil sampling 


the ACKER SOIL SAMPLING KIT 
More than 30 years of soil sampling experience all over the world 


has proven that this kit is the most versatile, 
portable collection of soil sampling tools you can buy! 


LOW COST — NOTHING TO GET OUT OF ORDER — 
WRITE TODAY FOR PRICES AND BULLETIN 25-CE 


ACKER DRILL CO., 


@ complete line of Diamond and Shot Core Drills, Drilling Accessories and Equipment 


725 W. Lackawanna Avenue 
Scranton, Penna. 


engineering at the Norwegian Institute 
Technology at Trondhjen, Norway. \; 
Di Biagio has held a two-year gradua, 
assistantship at Princeton Universi, 
doing research in soil mechanics, found, 
tions, and structures for the Navy Bure; 
of Yards and Docks. 


Bernhard Dornblatt, senior partner (j 


B. M. Dornblatt & Associates, Inc., Ne 
Orleans, La., was appointed to membe. 
ship on the New Orleans City Planning 
Commission in June. 


Francisco Correia de Aratijo has bee 
appointed professor of structural enginee. 
ing and bridge engineering in the college 
engineering at the University of Porto 
Porto, Portugal. He was previously a 
sociate professor of structural engineerin; 
there. i 


William A. Cawley, of Malden, Mas. 
has joined the engineering department ( 
Rayonier, Inc., New York City. Fr 
several years Mr. Cawley worked for th: 
Massachusetts Department of Publ 
Health. His new work will be on sanitar 
engineering problems, investigations ani 
studies of disposal and waste treatment. 

(Continued on page 28) 
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BUY EFCO | 
STEEL FORMS 
_mever-need replacing 
“Easy to handle and assemble 
Save time, material, money 
original cost 


Other forms available | 
ona rental basis 


Write for catalog to 


ECONOMY FORMS CORP. 
HOME OFFICE » DES MOINES, IOWA 


DISTRICT SALES OFFICES: St. Louis, Mo. « Kansas City, Mo. 
Lincoln, Nebr. © Minneapolis, Minn, @ Ft. Wayne, Ind. 
Milwaukee, Wisc. © Cincinnati, Ohio © Cleveland, Ohio 
Metuchen, N. J. @ Rochester, N. Y. © Springfield, Mass. # 
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offers complete 
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responsibility! 


There can be no “buck passing” on any job Layne un- 
dertakes for Layne assumes complete and undivided 


responsibility for every phase of every job. 


City officialsk—farmers—and captains of industry know 
that when it comes to water, it is smart to put all your 


eggs in one basket. 


On any question that relates to water, first “ask the man 
from Layne.” He is the water answer man and his serv- 


ices are free upon request. 


LAYNE & BOWLER, INC. 


General Offices 
Memphis 8, Tennessee 


Layne Associate 
Companies 
Throughout the World 
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‘Miles from land, far out on Florida’s spectacular Sunshine Skyway 


Work 


Biggest 
monum 
Skyway 
the 22,3 
Bridge 

Both 
bridge 
land. I 
6,300-to 
done en 
and tru 
floated 1 

There 
5,621 fe 
fabricate 
Bridge. | 
structur’ 
main cai 


One deck plate girder has been landed on its shoes and the other 
is being made ready for landing. 


One Throug 
long, comp 
two 252’ 
Suspended | 
Opproximate 


Four Deck 1 
each end of 


AMERICAI 
Contracting Offic 


= 


Span in position as barges with falsework move away from site. 


Looking down on I-Beam-Lok open-type steel flooring 
of the 864’ main span over ship channel. 
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Biggest single project on Florida’s 
monumental $21,000,000 Sunshine 
Skyway across Lower Tampa Bay is 
the 22,300-foot Mullet Key Channel 
Bridge shown at the left. 

Both ends of structure “C” of this 
bridge are miles from the nearest 
land. Erection of the 5,621-foot, 
6,300-ton steel superstructure was 
done entirely over water with girder 
and truss approach spans being 
floated to the site on special barges. 

There are 31 steel spans totaling 
5,621 feet in length in the section 
fabricated and erected by American 
Bridge. The through cantilever truss 
structure is 1,584’ long with a 864’ 
main cantilever span. Vertical clear- 


Working entirely over water, AMERICAN BRIDGE erects 
long, high section in 15 months! 


ance under the main span is 150’6” 
above mean low water. 

The bridge carries one 28’ road- 
way and two 2’ sidewalks. The main 
span of the cantilever structure has 
open-type USS I-Beam-Lok light- 
weight steel flooring. 

Erection of this long, high struc- 
ture began in May 1953 and was 
completed, despite a series of un- 
favorable working conditions, on 
schedule in September 1954—just 15 
months after the difficult job was 
begun. 

The engineering “know-how” and 
the skilled manpower that American 
Bridge brought to this unusual pro- 
ject is available anytime, anywhere 


End ox project 
Sta. 
Palmetto 


to help you save time and money on 
any job involving the fabrication 
and erection of structural steelwork. 
For a detailed discussion of your 
plans, contact the office nearest you. 


ok 
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Bridge contains 6,084 tons of structural steel, consisting of: 


One Through Cantilever Truss structure, 1,584’ 
long, composed of two 360’ Anchor Spans, 
two 252' Cantilever Arms, and One 360’ 
Suspended Span. Cantilever structure weighs 
Opproximately 2,700 tons. 


Four Deck Truss Spans 289/-3”—two flanking 
each end of cantilever structure. 


Twelve Deck Plate Girder Spans 140’ long— 
six in each approach. 
Twelve Deck Plate Girder Spans 100’ long— 
six in each approach. 


Total weight of structural steel is 6,084 tons. 
Weight of I-Beam-Lok open-type steel flooring 
is 238 tons. 


‘Owner: STATE ROAD DEPT. OF FLA, 


‘Design and Supervision of Con- 
struction by: PARSONS, BRINCKER- 


HOFF, HALL & MACDONALD. 


Fabricated and Erected by: 
AMERICAN BRIDGE DIVISION, UNITED 
STATES STEEL CORPORATION. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in: AMBRIDGE - 


ATLANTA + BALTIMORE + BIRMINGHAM - 


BOSTON + CHICAGO 


+ CINCINNATI + CLEVELAND + DALLAS + DENVER - DETROIT - ELMIRA - GARY 


MEMPHIS - MINNEAPOLIS - NEW YORK + PHILADELPHIA + PITTSBURGH » PORTLAND, ORE. - ROANOKE - ST. LOUIS » SAN FRANCISCO - TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
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Fig. B-124-D 


Two 60” Type M Gates on Relief Cul- 
verts near Woodward Pumping Station, 
Plymouth, Pa. 


Fig. B-124-C 


Two 72” x 72” Type M-M Gates on 
Toby Creek Outlet Works, Plymouth, Pa. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S.A. 


BRUNTON’ 


pocket transit 


civil engineers 


@ Ideal for preliminary and supplementary 
surveying 
@ May be used as compass, transit, level, 
cli 


plumb, 
Small, lightweight, only 9 0z., 
1%”... easy to carry in pocket, on belt. 
® Shows direction to 1°...level, slope or 
grade within 1°. 
® Used in hand or on tripod. 
® Made to last a lifetime. 
*BRUNTON a registered trademark of 


WM. AINSWORTH & SONS, INC. 


2151 Lawrence Street Denver 2, Caleta 
Over 50,000 Brunton Transits since 1896 
See your engineering supply house or” 


WRITE FOR CATALOG 
Please send Free Brunton Transit Booklet. 


News of Engineers 
(Continued from page 24) 


Harold B. Gotaas, professor of sanitary 
engineering and chairman of the civil 
engineering division at the University of 
California, received an honorary Doctor 
of Science degree from the University of 
South Dakota, in recognition of his con- 
tributions in the areas of engineering, 
public health, and international coopera- 
tion for economic development. 


Lyle E. Seeman was promoted from the 
rank of Colonel, Corps of Engineers, to 
Brigadier General 
this July. General 
Seeman has been di- 
vision engineer of the 
Corps’ Southwestern 
Division since Sep- 
tember 1954 super- 
vising a program of 
military construction 
in five states, and a 
civil works program 
in eight states. He 
had previously been 
district engineer for 
the Alaska District and has worked for the 
Central Intelligency Agency. His home 
is in Dallas, Tex. 


Seeman 


J. D. Hancock, formerly with Knappen- 
Tippetts-Abbett-McCarthy-Stratton En- 
gineers on a project in Ankara, Turkey, has 
been transferred to the company’s office 
in Salihli, Turkey, for work on the Demir- 
kopru Dam there. 


Robert W. Shaffer has become a part- 
ner in the firm, Edward L. Varney Asso- 
ciates, Architects and Engineers, Phoenix, 
Ariz. Mr. Shaffer is in charge of ad- 
ministration and structural engineering. 
Previously he was executive vice-president 
of the Presan Corp. of Los Angeles, con- 
sultants to structural engineers. 


Ernest M. Bowles, who has been with 
International Engineering Company of 
San Francisco on the Seyhan Dam project 
in Adana, Turkey, has been transferred to 
Indonesia. In the same company Archie 
A. Stone has been promoted from civil to 
chief engineer replacing Mr. Bowles, and 
Robert B. Pechner has become senior field 
engineer on the same project. 


Raymond M. Rogers, for the past three 
years city engineer of Arcadia, Calif., 
has resigned to accept a position as plant 
and track superintendent of Santa Anita 
Race Track in Arcadia for the Los Angeles 
Turf Club. Mr. Rogers has been city 
engineer of Ventura, Calif., and prior to 
1952 was associated with Clyde C. Ken- 
nedy, consulting engineer of San Fran- 
cisco. 
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COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


and Shops 


PHOENIXVILLE, PA. 


Subsidiary—Barium Steel Corporation 


yt 


«pt: 


Special 4x6 Steam 

Fixed Drum Winch. 
Duty single line pul 
4,300 Ibs. at 90 FPM. 


Superior-Lidgerwood-Mundy has 
the facilities and experience to 
meet them . . . either from an 
all-inclusive line of standard 
hoisting equipment or with 
equipment engineered to your 
specific requirements. 


WRITE FOR BULLETINS AND CATALOGS 


Main Office and Works: SUPERIOR, WISCONSIN, U. S.A. 
New York Office, 7 Dey Street, New York 7,N.Y 
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ING 


Roy F. Weston is resigning as sanitary 
engineer for the Atlantic Refining Com- 
pany, Philadelphia, to devote full time to 
his consulting firm, Weston, Eckenfelder 
and Associates. For the past sixteen 
years, Mr. Weston has been in charge of 
Atlantic's waste control program and, 
jn addition, has been consultant on many 
types of industrial wastes problems. 
His firm, formerly called Weston, Ecken- 
felder, and Hood, will maintain an office 
in Newton, Pa., where Mr. Weston will be 
located, and an office in Leonia, N.J. 
The firm specializes in surveys, research, 
pilot plant development, process engineer- 
ing and operation control. 


Wayne F. Snapp, formerly an engineer 
with the R. J. Daum Construction Co., of 
Los Angeles, has been appointed general 
purchasing agent for the William J. 
Moran Co. at Alhambra, Calif. Mr. 
Snapp has had various positions in the 
construction industry here and abroad. 


James E. Travis has been promoted 
from assistant manager to manager of the 
Atomic Energy Commission’s Hanford 
Operations Office, Richland, Wash. Mr. 
Travis, who has been acting manager since 
June, has been associated with the atomic 
energy program for more than twelve 
years. 


Alfred H. Ashworth, consulting engineer 
of North Vancouver, B.C., and specialist 
in the planning and design of public works 
projects, has just returned from New 
Zealand where he was engaged on the 
$7,000,000 eastern foreshore develop- 
ment program of the Auckland Harbour 
Board. Mr. Ashworth and several other 
professional engineers have formed an 
association to be called ‘‘North Western 
Associated Engineering Consultants” with 
several offices in Canada. 


Lawrence C. Petersen, of Trenton, N.J., 
has been promoted to acting director and 
chief engineer of the bridge division of the 
New Jersey State Highway Department. 
Mr. Petersen has worked for the depart- 
ment since 1919. 


Thomas C. North, of Zelienople, Pa., 
was recently elected vice-president of the 
Pennsylvania Society of Professional Engi- 
neers. Mr. North is chief engineer of the 
Universal Manufacturing Corp. at Zelien- 
ople. 


Carl E. Kindsvater was one of three 
engineering faculty members of the Geor- 
gia Institute of Technology honored by the 
Board of Regents of the University system 
of Georgia by appointment to the position 
of Regents’ Professor, effective this fall. 
Professor Kindsvater joined the Georgia 
Tech. faculty in 1945. In addition, he 
has established one of the finest hydraulics 
laboratories in the country. 
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Edward W. Backes has been appointed 
manager of sales for the St. Louis district 
of the United States Steel Corp. With 
U.S. Steel since 1940, Mr. Backes has 
been manager of sales for the Chicago 
district railroad division since 1947. 


Mario de la Torre, for the past ten years 
with F. H. McGraw 
& Co., New York 
City engineering and 
constructing firm, 
opened consulting 
offices this July. The 
main office is located 
at 610 N. E. Terrace, 
Miami, Fla., and 
other offices are in 
Quito, Equador, Cali, 
Colombia, and Seoul, 
Korea. Recently 
Mr. de la Torre was 
assistant deputy project manager and 
superintendent for the McGraw Co. on the 
AEC’s Paducah, Ky., project. 


M. de la Torre 


Charles E. Schaffner, professor of civil 
engineering and assistant dean of the 
Polytechnic Institute of Brooklyn, has 
been elected a member of the executive 
committee of the Educational Methods 
Division of the American Society for 
Engineering Education. He was also 
elected Evening Engineering Education 
Division representative on the General 
Council of the Society for a two-year 
term. 


Thomas A. Berrigan has retired as 
director chief 
engineer of the Bos- 
ton Metropolitan 
Sewerage Works to 
open an office for the 
practice of law and 
engineering. He will 
continue as chairman 
of the Merrimack 
Valley Sewerage 
Board. Mr. Berri- 
gan formerly 
senior engineer with 
the Boston Transit 
Department. His office will be located at 
20 Providence St., Boston 16, Mass. 


T. A. Berrigan 


Several Society members who have been 
engineer reserve officers in the Public 
Health Service were recalled to service 
this summer in a P.H.S. defense program. 
All are college professors in some grade: 
Robert E. Stiemke, Georgia Institute ot 
Technology; John D. Eye, Virginia 
Polytechnic Institute; Ely J. Weathers- 
bee, Oregon State College; Jasper K. 
Roberts, Missouri School of Mines and 
Metallurgy; Quintin B. Graves, Okla- 
hema A. & M. College; Ellwood R. 
Hendrickson and John E. Kiker, Jr., 
University of Florida; George W. Reid, 
the University of Oklahoma; and Gerard 
A. Rohlich, University of Wisconsin. 
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Lower operating costs with 
efficient operation. 


For you we have: 
FILTRATION SYSTEMS 
DECK EQUIPMENT 
POOL SUPPLIES 
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OPERATION 
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NOW! 


We can refer you to qualified 
architects, engineers and builders. 


NATIONAL 


pool equipment co. 
Dept. CE 
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ECONOMY AND EASE OF INSTALLATION 


Steam Station, Southern California Edison Company again 
chose American’s 120” precast reinforced concrete pipe with rubl 
gasket joints. In the parallel intake and discharge lines, 
ocean water is circulated at an average flow of 400 second feet 
as part of the steam condensing system. 


and freedom from maintenance, this project demanded a pipe 
_@asy and accurate in placement with maximum joint flexibility 
All of these requirements were amply and safely 
Temporary trestle provides runway for with American’s subaqueous pipe. 


gantry crane. Pipe sections are lowered into Whether your pipeline is to be underground or underwater, yo 


to meet your needs. Take advantage of our 45 years of experience m 
water supply line engineering ... write for any desired information mn 
P.O. Box 3428, Terminal Annex, Los Angeles 54, California. 


_ Main Offices and Plant: 4635 Firestone Boulewa 
South Gate, Calif., District Sales Offices and Ph 
Hayward, Calif. San Diego, Calif. - Portland,’ 
Concrete pipe for main water supply lines, storm Mail Address: P. 0. Box 3428 Terminal Annex 
and sanitary sewers, subaqueous pipe lines, _ Los Angeles 54, Calif. - Phone LOgan 8-22 


OFFERS EQUAL ADVANTAGES IN PERMANENCE, 


For an important second subaqueous installation at the Redondo 


_ In addition to sustained hydraulic capacity, corrosion resistane e 


find a class of American pipe designed and manufactured specifica 
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Major industries foresee a bumper year, both production 
and sales wise? Secretary of Commerce Sinclair Weeks, 
reporting a mid-year survey of 400 leading industries, 
reports that all-time high production and sales records are 
expected in 1955. At the turn of the year the steel, auto- 
mobile, construction, chemical, rubber, and other in- 
dustries had far exceeded the optimistic forecasts made for 
them at the start of the year. 


The issue of more and better roads is not dead despite 
Congressional scuttling of the President’s Highway Plan? 
In the Washington column the Society’s Field Representa- 
tive analyzes the causes of the defeat and gives reasons 
for believing that the issue is due for early revival. The 
place of toll roads in the expanded highway program is 
currently discussed in an article by T. J. Cambern. 


The $20,000,000 causeway linking Cape Breton Island 
and Nova Scotia is finished? Three years in the making, 
the artificial isthmus carries a two-lane highway, a single 
railway track, and a pedestrian walk 4,500 ft across the 
turbulent Strait of Canso. It consists of 10,000,000 tons 
of rock obtained by tearing down a mountain. 


Army Engineers are helping in the flood-stricken 
Northeast? To guide the work of recovery from the 
$1'/; billion damage caused by August floods in Pennsyl- 
vania and New England, the Army has assigned engineers 
from the Fort Belvoir, Kansas City, and Omaha Districts 
to the areas. Restoration of water supplies and sanitary 
facilities comes first. Bailey bridges up to 90 ft long will 
pinch hit temporarily for many structures swept away in 
the floods—the most disastrous in the history of the area. 
Our own printer, the Mack Printing Co., had to shut down 
for three days when the rampaging Delaware flooded out 
Easton’s main pumping station and industrial use of 
water was prohibited. 


Crude oil flow may be used to develop electrical energy? 
In Bolivia, where oil is more plentiful than water, plans 
are under way to provide electricity for a city of 30,000 by 
means of a “‘petroelectric’’ plant that will use an impulse 
turbine in an oil pipeline stream to drive a generator. 
John H. Williams, M. ASCE, president of a Tulsa, Okla., 
pipeline construction firm, is credited with the idea. 
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o you know that 


Work is about to start on a new ASCE membership 
directory? Watch the October issue for a coupon to 
facilitate reporting your correct address for the member- 
ship listing—the first since January 1954. 


Only 60 percent of the membership have signed up for 
membership in the Society's thirteen Technical Divisions? 
Any member may have for the asking a recent Directory 
Supplement of Division members. If your name is not on 
the list, you miss receiving your free quota of “Proceed- 
ings” papers. 


There is a demand for roads in Asia? The marked 
increase of motor vehicles in the Far East has created a 
demand for more and better roads, says the July issue ot 
“World Highways,” publication of the International Road 
Federation. In Japan, where some thirty toll roads are 
under construction, the number of motor vehicles has 
increased from 156,000 in 1946 to a current 1,300,000. 
Both India and Pakistan have long-range road programs 
totaling many hundreds of millions. 


There are new ASCE recommendations on the profes- 
sional advertising situation? Results of studies made by 
the Society’s Committee on Professional Practice in an 
effort to iron out conflicts between professional adver- 
tising and the Code of Ethics are reported in this issue by 
Herbert C. Gee, member of the committee. 


A new working committee on the E. S. Center Building 
has been organized? Important steps have been taken 
to select a site for the Engineering Societies proposed new 
home, with selection of the ‘‘Committee of Fifteen" 
authorized by the Board of Direction in St. Louis and since 
approved by the governing bodies of the other societies 
concerned. New developments are discussed on page 72. 


There will be a special October issue? The twenty- 
fifth anniversary issue will review a quarter-century of 
progress in the civil engineering field. Watch for it. 
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75-FT. PRECAST, PRESTRESSED ‘INCOR’ CONCRETE GIRDERS 
USED IN UNIVERSITY OF MARYLAND SWIMMING POOL WING 


PREFABRICATION...su/nma cum /aude 


@ By making possible lighter mem- 
bers and longer spans, prestressing 
adds a new dimension to the high 
economy potential of precast concrete. 


duced to closest tolerances by the 
Formigli Corporation, Berlin, N. J., 
for fast erection—‘“‘field practical” is 
the term for it. Prefabrication with a 
summa cum laude! 

Here is the structural stability and 
fire-safety of well-designed concrete 
... with factory-made, quality-con- 
trolled members for lowest erection 
and maintenance costs... plus signifi- 


Precast, prestressed girders for 
this 75’ x 140’ Swimming Pool Wing 
to the Athletic Activities Building at 
the University of Maryland are 75’ 
long, 36” deep at ends, 4’ 7” at cen- 
ter, average depth-to-span ratio ap- 


proximately 1:20. UNIVERSITY OF MARYLAND; Swimming Pool Wing economies 
assembly-line operation in the pre- 

All other structural members—the Architect: ee P pesca P d 
> ; . x HALL, BORDER & DONALDSON: Baltimore, Md. tensioning bench, utilizing the de- 
14” x 32” x 23’ columns, 14” x 36” x : d 5 i “ 
, ead d the 10” x 24” x 23’ Structural Engineer: pendable high early strength o 
b CARL HANSEN; Silver Spring, Md. ‘Incor’* 24-Hour Cement for 24- 
channelcrete lightweight roof slabs General Contractor: hour form removal... quality con- 
—are precast reinforced concrete. BALTIMORE CONTRACTORS INC., Baltimore, Md. crete which is so important in the 
Designed for span and load, these fullest realization of prestressing’s 
factory-made members were pro- Berlin, N. J. . Philadelphia, Pa. advantages. *Reg. U.S. Pat. Off. 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. + ALBANY, N.Y. + — BETHLEHEM, PA. 

BIRMINGHAM BOSTON CHICAGO + DALLAS HOUSTON 

INDIANAPOLIS + KANSAS CITY, MO. + NEW ORLEANS - NEW YORK 
NORFOLK + RICHMOND + WASHINGTON, D.C. 


LONE STAR CEMENTS COVER 2 LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
THE ENTIRE CONSTRUCTION FIELD CEMENT PRODUCERS: 18 MODERN MILLS, 141,600,000 SACKS ANNUAL CAPACITY 
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Low bidder chooses Lift Sla 
for high schoo 


R. EVAN KENNEDY, A.M. ASCE 


Chief Engineer, Edmundson, Kochendoerfer and K dy, Architects and Engi s, Portland, Ore. 


Tie first Lift Slab design in the Portland, Ore., area did not scare off the con- 
tractors. The three low bidders all bid the Lift Slab option at savings of over 
$15,000 to the owners of the Woodrow Wilson High School (Fig. 1.) Subcontract 
for the lifting ran under $40,000 for about 140,000 sq ft of slab. Total contract for 
the school was $3,210,000. 
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FIG. 1. Main-floor arrangement of Wood- 
row Wilson High School, Portland, Ore., is 
shown in plan. There is a story above and 
a story below this main floor, except in 
auditorium office area, which has no story 
below it. 


The school, with overall dimensions 
of 440 X 570 ft, has four basic elements: 


1. Three stories of classrooms and 
library are on lifted 10-in. flat plates 
spanning up to 29 ft and totaling some 
140,000 sq ft in area. 


2. An auditorium seating 1,372 on 
the main floor and balcony is housed 
beneath gypsum deck on steel trusses 
spanning from 74 to 100 ft, with poured 
concrete side walls faced with brick. 


3. A gymnasium 134 X 122 ft is 
under a steel-deck-and-truss roof sys- 
tem consisting of steel joists spanning 
52 ft to the two carrying trusses 20 ft 
apart spanning 102 ft, and enclosed by 
a tilted up concrete panel wall 32 ft high. 


4. An enclosed Swimming pool and 
outdoor wading pool is to be added 
later under a separate contract. 


Shear walls raised with slab 


Of particular interest is the use of 
Lift Slab and its accompanying precast 
shear-wall placement. The slabs are of 
3,000-psi concrete made with rock 
aggregate, while the precast shear walls 
are made with expanded shale aggre- 
gate, also of 3,000-psi strength. Since 
the outside wall of the classrooms con- 
sists of glass windows and _ porcelain 
panels, most of the shear is taken by the 
interior shear walls. These light-weight 
precast shear walls were placed on edge 
in their final position on the slabs by 
fork lift prior to lifting and then raised 
with the slab. See photo on preceding 
page. Around stairways, reinforced 
grouted brick masonry is used, and 
poured shear walls occur at some loca- 
tions. 

Steel collar castings around each 
column are cast into the concrete. The 
concrete is reinforced against diagonal 
shear by inclined V-shaped stirrups 
welded to reinforcing around the cast- 
ings. The castings are supported after 
lifting by four steel shear pads or plates 
which are welded to the sides of the 
columns. Columns are of two sizes. 
Exterior columns, 6!/. X 61/> in., are 
made up of two angles 6 X 6 X */sin. In- 
terior columns are 8 X 83/; in. and are 
made up of two angles 8 X 8 X 4/4 in. 
Both are assembled by welding con- 
tinuously along the toe, forming a box. 
Continuous welding was cheaper than 
intermittent in this case, and also pre- 
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vented the occurrence of possible stress 
concentrations at welding terminations. 

Special attention was paid to the 
setting of the column bases into the 
footing structure. Since Lift Slab con- 
struction loads the column at the top, 
the dead weight of the slab is applied at 
a time when the unsupported length of 
the column is the greatest. Hence the 
lower end of the column is designed to 
resist rotation as solidly as is feasible. 
To accomplish this, an anchor bolt was 
set on each side of the column and the 
column plumbed by means of leveling 
nuts. When plumb, the base was dry- 
packed, and the whole base assembly 
encased in a poured block which is 
anchored to the footing below with 
dowels. 


Shear bulkheads prevent 
differential settlement 


Since the building is on compressible 
soil, considerable study was given to the 
footing design. Because of closely 
spaced isolated column footings, steps 
had to be taken to control inter-footing 
settlement resulting from differentials 
between live and dead load on the 
structure above. This is done by 
placing concrete shear bulkheads 4 ft 
deep between all isolated footings which 
are closer than 14 ft apart. In in- 
stances where column footings occur 
under poured concrete walls, as opposed 


to the precast walls, the problem of 
settlement is somewhat different. In 
this case, the column is loaded early in 
the construction period, and relatively 
rapidly, by the slabs as they are lifted 
and positioned, causing the soil under 
them to compress. Later and slower 
loading from the poured walls is added 
as they are built up. To prevent the 
wall load from pushing the column 
footing further down, a settlement space 
of 2 in. is provided between the bottom 
of the walls and the top of the column 
footings, and the walls spanned over to 
the wall footing on each side of the 
column footing. 

The detail of the slab collars supported 
by shear pads at the column received 
considerable attention. The original 
design called for the pad to be bolted 
for erection loads only, then welded. 
This was abandoned, however, in favor 
of all welding, since prelocated bolt 
holes have too frequently proved to be 
so far away from the final desired place 
as to make them unusable, because of 
settlement and other variables. 


Uniform bearing of shear collars 


It is very important that these small 
columns receive little more moment 
than that received from differential 
live loadings. Relatively uniform bear- 
ing of the shear collar on all four pads 1s 
therefore essential. This is provided in 
two ways. First, at the time of post 
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Because of compressibility of soil, shear bulkheads 4 ft deep 
are placed between all isolated footings less than 14 ft apart. 


tioning of the slab, only three shear pads 
are welded to the column. The one 
adjacent to the long span is omitted and 
no welding is done between shear pads 
and collar. Second, in a minimum of 
60 days the fourth pad will be added and 
welding then added between all pads 
and the cast collar. This permits the 
long 29-ft bay to assume a near-final 
deflected position without putting mo- 
ment into the columns from collar ro- 
tation caused by creep and settlement. 

To verify the condition of the critical 
columns, electric strain gages were in- 
stalled on representative columns at 
critical sections. These were read at the 
time of erection, and were used in check- 
ing stresses from lifting, guying, and 
wind. They will ultimately be termi- 
nated in a jack set in the fireproofing 
where they can be read from time to 
time. 

The architect-engineers for the proj- 
ect are Edmundson, Kochendoerfer and 
Kennedy, for which the writer is chief 
engineer. Homer Wong, J. M. ASCE, 
was design engineer. The general con- 
tracter is Hoffman Construction Co. of 
Portland, Ore. Subconstractor for lift- 
ing was the Northwest Lift Slab Co. of 
Spokane, Wash., and Portland, Ore. 

The project is being constructed for 
School District No. 1 of Multnomah 
County, with J. W. Edwards as Super- 
intendent and L. J. Baker as Business 
Manager. 
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Slots are left in slab to 
key in shear walls, as 
shown in photo at right. 


Building of Woodrow Wilson High School 
in Portland, Ore., involved lifting of about 
140,000 sq ft of slab. Contract for lifting 
ran under $40,000. Slabs are of 3,000-psi 
concrete made with rock aggregate. 


Cast-steel lifting collars are cast into floor 
slab. V-shaped stirrups take diagonal 
shear at collar. Interior columns are 8 X 
in., made up of two 8 X 8 X °/,in. 
angles continuously welded. 
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G. C. ERNST, M. ASCE 


Chairman, Department of Civil Engineering 
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PLASTIC AND ULTIMATE LOAD THEORY 


should be included in teaching of structural analysis 


a analysis is based on the phys- 
ical properties of materials; its method is 
mathematical; its purpose is design. It 
came into existence by a meeting of 
physics, mathematics, and engineering,” 
wrote the late Dr. H. M. Westergaard, 
M. ASCE, well-known specialist in this 
field. 

In the light of this definition, it 
should be evident that theories de- 
veloped in the fields of physics and 
mathematics do not become methods for 
structural analysis until engineers study, 
test, and accept them. 

It was not until the last half of the 
nineteenth century, roughly a hundred 
years ago, that the action of simple 
trusses and simple beams was fully 
understood, following which structural 
analysis as a tool began to be recog- 
nized. 

During the early efforts to develop 
principles, and no doubt as a result of 
an alert intuition, there came a growing 
recognition that the relationship be- 


Proportional limit 


Stress 
Load 


— 


tween stress and strain plays a dominant 
role in the determination of the propor- 
tions of a structure or structural mem- 
ber. Furthermore, during the same 
period the testing of materials was 
rapidly developing an understanding of 
the stress-strain relationship in so far as 
tension and compression are concerned. 
In examining the period from 1850 to 
1900, it is evident from the published 
record that any one of three different 
trends might have developed in the 
selection and use of available theory and 
testing data. For purposes of illustra- 
tion, the problem of axial compression, 
solved by Leonhard Euler in 1757, has 
been selected to demonstrate the three 
possible trends. 

As shown graphically in Fig. 1, the 
linear stress-strain concept limits the 
development of design formulas to the 
straight-line portion of the stress-strain 
curve, whereas the non-linear concept 
utilizes the entire curve. The empirical 
concept is based on the use of a curve 


Elastic theory 


Strain Slenderness ratio 


Elastic theory 


Ultimate limit 


Stress 


fitted to test results If it is assumed 
that the elastic and proportional limits 
of materials are for all practical pur- 
poses the same, then the first two con- 
cepts applied to design are generally 
identified as elastic theory and _ plastic 
theory. The empirical concept may be 
considered an ultimate-strength theory. 


Early trend toward elastic theory 


During the early studies of structural 
problems, many contributors recognized 
that no solution was complete unless 
conditions at actual failure had been 
considered; hence Coulomb's conten- 
tion in 1776 that the neutral axis may 
be in a different position at rupture. 
However, by the close of the nineteeath 
century, the apparent simplicity of the 
linear theory when used with the as- 
sumption of an isotropic material be- 
came too appealing for many to resist, 
and the trend in the first half of the 
twentieth century was overwhelmingly 
in favor of the linear or elastic theory. 


FIG. 2. Moments for rigid frame, with 
free sidesway, are shown throughout en- 
tire stress range. 


C yields 


Ultimate load 


Statically determinate 


Strain 
Plastic theory 


Load 


FIG. 1. Theories 
for axially loaded 


Slenderness ratio 


Plastic__| 
range 


Load 


columns are shown 


diagrammatically. Empirical concept 
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Slenderness ratio 


Statically indeterminate range 


Moment 
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Nevertheless, this wide acceptance of 
the elastic theory did not prevent good 
judgment from prevailing when safety 
was endangered, as in the case of column 
analysis, for which the elastic theory 
may provide dangerously high values. 
See Fig. 1. Furthermore, the theory of 
reinforced concrete during its develop- 
ment stage, at the beginning of the 
twentieth century, was treated by both 
elastic and plastic theories. The text- 
books on reinforced concrete during the 
early years of the current century gen- 
erally covered both concepts, although 
the emphasis was placed on the elastic 
approach for design. 

However, by the close of World War 
I, in so far as undergraduate instruction 
in structural analysis was concerned, 
only columns and riveted joints re- 
mained outside the fold of elastic theory. 
Structural education had settled into a 
comfortable routine of instruction in 
elastic theory and observance of specifi- 
cations. During the past three decades, 
literally thousands of engineers must 
have been graduated with the erroneous 
impression that the so-called elastic 
method of analysis was the only correct 
and accurate method. 

A review of the technical literature of 
the past thirty years does not disclose 
the same complacency on the part of 
those contributing to the advancement 
of structural analysis and design. It is 
difficult to find any recognized authority 
on elastic methods during this period 
who did not investigate some structural 
problem by plastic theory. The two 
theories have always been tools of equal 
significance and value to those in- 
terested in the study and development 
of structural analysis, but it has been 
only within the past few years that the 
plastic theory has been given serious 
review and consideration by the ma- 
jority of structural engineers in this 
country. In 1936, the ACI Building 
Code deleted » in the design of axially 
loaded reinforced concrete columns, and 
changes based on the ‘‘Theory of Limit 
Design,” by J. A. Van den Broek, M. 
ASCE (ASCE Transactions, 1940), have 
already been introduced into the AISC 
Specification for the Design of Struc- 
tural Steel for Buildings. Several recent 
textbooks on reinforced concrete include 
a summary of the ‘‘Plastic Theory of 
Reinforced Concrete Design,” by C. S. 
Whitney, M. ASCE (ASCE Transac- 
tions, 1942), 


Rise of two factions 


Unfortunately, two factions appear 
to have developed, one in favor of the 
elastic theory as the primary tool of 
structural analysis, and the other in 
favor of the plastic or ultimate-load 
theory. Arguments presented by both 
factions involve the exceedingly tenuous 
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factors of relative economy of materials 
and simplicity of use. The fact that 
seems to have escaped so many struc- 
tural engineers is that after almost a 
century they are again on the threshold 
of determining the response of a struc- 
ture through all the loading phases up to 
failure. 

There can be no real justification for 
selecting a design procedure on the 
basis of whether or not a few pounds of 
material are saved. It is an illusory 
idea that a selection can be made be- 
tween elastic and plastic theories. Al- 
though one may accept limit design as a 
justification for increasing the allowable 
stress at an intermediate support of a 
continuous beam, as in the AISC Build- 
ing Code, it remains a fact that the 
structure will respond to load applica- 
tion throughout a reasonably well-de- 
fined elastic range before entering the 
stage of plastic vielding. It would seem 
self-evident that any structure should be 
adequately designed for both phases of 
response. 

The limit design and plastic theory 
methods are merely extensions of our 
present knowledge of structural action 
into that twilight zone between the end 
of the elastic range and ultimate failure. 
To demonstrate the significance of this, 
results are shown in Fig. 2 from the 
analysis of a rigid frame proportioned to 
show the type of action that may occur 
in more complex statically indeterminate 
structures. The frame is fixed at 1 and 
hinged at D, and therefore has two re- 
dundant moment sections. Within the 
elastic range, all moments increase in 
direct proportion to the increase in load, 
with the critical section occurring be- 
neath the load. When the section at / 
reaches the plastic range, the section 
yields without increase or decrease in 
moment, and equilibrium is maintained 
under further increases in load by a 
balance of the changes in moments at 
the sections A, B, and C. 

If the yield at £Z is truly free, with a 
constant moment, the moments at Al, B, 
and C vary in direct proportion to the 
increase in load. That is, elastic action 
is maintained except for the section at 
Fk. During this loading range, the 
moment at B overtakes that at C, reach- 
ing a condition of vield prior to C. 
With this second section developed 
plastically, the frame becomes statically 
determinate for all further increases in 
load up to the vield of C at which col- 
lapse occurs. 

It is significant to note that the sec- 
tions do not retain their same relative 
importance throughout loading to fail- 
ure. Furthermore, the moment at A 
changes from positive to negative and 
then recedes to zero at failure of the 
frame. It should be evident that 
neither the elastic nor the plastic range 


should be omitted from consideration 
during the design of a structure. It also 
is evident that the inspection of failed 
structures for the purpose of determin- 
ing the cause of failure cannot be suc- 
cessful with only the elastic theory in 
mind. For example, although section / 
is the critical section elastically, if it is 
able to yield throughout ‘the entire 
plastic range, failure of the section B due 
to inability to yield sufficiently (perhaps 
because of poor detailing) would pro- 
duce collapse at a load below the possi- 
ble maximum and with a fracture at a 
section other than the critical one by 
elastic theory. 


Teaching geared to elastic theory 


In so far as courses within any ac- 
credited college of engineering are con- 
cerned, the study of structural analysis 
begins with courses on engineering 
statics and dynamics, and _ proceeds 
through courses on the mechanics and 
properties of materials, statically deter- 
minate and _ statically indeterminate 
structural analysis, reinforced concrete, 
and structural design. A careful review 
of these courses will reveal that at 
present they are geared solely to the 
elastic theory, in spite of the inclusion of 
introductory material on plastic theory 
in certain textbooks on_ reinforced 
concrete. 

Obviously a hit-or-miss revision trav- 
eling in a sort of wave from the top 
down will only cause confusion and 
eventual regrets, but it may be the path 
that will be taken. An orderly, sys- 
tematic revision of our entire traditional 
approach to instruction in structural 
analysis seems far more desirable. In- 
clusion of the problem of instability in 
engineering statics and dynamics would 
be very important, but I know of only 
one book that treats of it in a sound, 
fundamental manner. Books on 
strength, or mechanics, of materials are 
in a far less advantageous position. A 
coordinated treatment of both elastic 
and plastic properties should precede 
the development of any stress formulas. 
The elastic and plastic theories should 
then be presented with equal emphasis 
as applied to flexure, torsion, columns, 
and combined direct stress and bending. 
To my knowledge, there are no books of 
this type adaptable to undergraduate 
instruction. Equal emphasis on the two 
concepts should then be carried through 
the structural books on theory and 
design, rather than the present erratic 
emphasis by means of footnotes, in- 
serted comments, isolated paragraphs 
or chapters, or appendices. 

The present trend to evaluate the full 
action of structures up to failure is most 
certainly a healthy one, which should 
eventually assure better control in struc- 
tural design. 
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Witnin the past several months, a 
revolution has occurred in highway 
thought and planning throughout the 
country; a new concept of highway 
needs has become generally accepted. 
No longer are we thinking in terms of 
less than $4 billion per year as an ade- 
quate sum to be spent at all levels for 
new construction, or of piecemeal 
improvement of existing principal high- 
ways in a futile endeavor to keep pace 
with growing traffic needs. No longer 
are we unappreciative of the enormous 
economic loss resulting from inade- 
quate and congested traffic facilities, 
or indifferent to the terrible toll exacted 
on highways by accidental injuries and 
deaths. 

We are apprehensive in the realization 
that if we are forced into another world 
conflict, our highway system will be 
wholly inadequate for movement of 
men and munitions, and for evacuation 
of our cities under threat of atomic 
bombing. We have come to accept 
the fact that many miles of our present 
principal highways and streets must 
be abandoned, except to local travel, 
and be reconstructed on new locations, 
according to new concepts of capacity, 
alignment, sight distance, grade sepa- 
tation of intersecting facilities, and 
control of access. We realize that, to 
overcome the acknowledged deficiencies 
of our highway plant will require the 
expenditure of approximately $54 bil- 
lion dollars above the sums allocated 
annually to new construction under 
current programs. 

On February 22 of this year, the 
President transmitted to Congress the 
report made to him by the President’s 
Advisory Committee on a National 
Highway program; this was the commit- 
tee headed by Gen. Lucius D. Clay, 
Hon. M. ASCE, and more generally 
known as the Clay Committee. This 
report drew for its conclusions on the 
comprehensive studies made at the 
direction of the 83rd Congress by the 
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Bureau of Public Roads and the high- 
way departments of the several states, 
on contributions of the Governors 
Conference of 1954, of the Inter-Agency 
Committee of the Federal Government, 
of the American Road Builders As- 
sociation and other associated groups, 
and on the thinking of leading au- 
thorities on matters of highway plan- 
ning, finance and construction. 

The Bureau of Public Roads, on 
information developed by the highway 
departments of the states, has estimated 
that the construction needs of our 
highway system over the next ten years 
will require expenditures of $101 billion, 
if at the end of that time it is to meet 
the urgent requirements of our growing 
population and expanding economy. 
This sum would be distributed approx- 
imately as follows: 


Interstate System...... & 27 billion 
Federal-aid primary, other 
than Interstate System . 30 billion 


Federal-aid secondary sys- 
Other roads and streets. . . 29 billion 
Total $101 billion 


Proposals of Clay Committee 


The Clay Committee has proposed 
that the Federal Government provide 
$25 billion of the $27 billion required 
for the Interstate System and that it 
contribute $600 million annually to the 
states on a 50-50 matching basis for 
other federal-aid highways, leaving to 
the states and other units of govern- 
ment the task of finding the $7 billion 
annually needed to complete the pro- 
gram. In 1954, expenditures for new 
highway and street construction, at all 
levels, totaled $3,856 million, of which 
the Federal Government provided $675 
million. 

The Clay Committee further pro- 
posed creation of a Federal Highway 
Corporation which would issue and 
market revenue bonds in the amount of 
the federal contribution to the Inter- 
state System. These would mature in 


September 1955 


Enthusiastic acceptance 
of toll roads by motor- 
ing public is one of 
most amazing develop- 
ments of recent years. 


Photo shows Denver- 
Boulder Turnpike, a toll 
route. 


30 years and would be serviced by the 
excise taxes, at current rates, on motor- 
vehicle fuel and lubricating oil, in excess 
of $622.5 million collected each year. 
The $22.5 million is the present annual 
expenditure by the Government on 
park and forest highways. This would 
leave an estimated $600 million each 
vear of motor-fuel excise taxes for 
annual contribution to the federal- 
aid system as proposed, 

The Clay Committee also proposed 
that in apportioning funds to be applied 
to the Interstate System among the 
states, appropriate credit be given to 
those states in which sections of the sys- 
tem had been improved to acceptable 
standards through general revenue or 
toll financing, or might be improved by 
toll financing, provided the funds so re- 
leased were used for further highway 
improvement. 


Proposals of Gore bill 

A measure had previously been intro- 
duced by Senator Albert Gore, chairman 
of the Subcommittee on Highways of the 
Senate Public Works Committee, which 
would greatly increase authorizations 
for federal participation in the financing 
of highway construction, but in the pat- 
tern of previous federal-aid Acts. As 
originally presented, it would increase 
grants to the states to $1.6 billion for 
each of the five fiscal years beginning in 
1956 and would reduce the present re- 
quirement of state matching of federal 
funds on interstate highways from 40 
percent state and 60 percent federal to 
one-third and two-thirds respectively. 
Federal funds so allocated would be dis- 
tributed as follows: 


$500 million 
500 milliop 


Interstate System... 
Primary roads. . 

Secondary roads. . . 325 million 
Urban roads. ..... . 275 million 


Total $1,600 million 


Proposals of Case bill 


A third bill was introduced by 
Senator Case of South Dakota. It pro- 
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poses federal expenditures of $18 billion 
on the Interstate System over a ten- 
vear period, with the states matching 
10 percent of the federal outlay; an 
annual authorization of $810 million 
for other federal-aid highways, with the 
states matching those funds on a 50-50 
basis; and $90 million annually for forest 
highways. 

Appropriations from the general reve- 
nues of the Government would provide 
the source of $1.8 billion of the total an- 
nual outlay. The remaining $900 mil- 
lion would be provided by a National 
Interstate Highway Right-of-Way Cor- 
poration which would issue not more 
than $500 million of general-obligation 
bonds each year for 10 vears; from the 
sale of revenue bonds for construction 
of toll bridges and tunnels on the Inter- 
state System; from toll charges, license 
fees on cars, trucks and buses using the 
interstate highways; and from rentals of 
rights-of-way to public utilities. 


Three proposals compared 


Certain comparisons of these three 
principal proposals, as originally pre- 
sented, are of particular interest here. 
The Clay Committee proposal would 
provide federal contributions for new 
construction on the Interstate and 
federal-aid systems of $3,100 million 
annually, the Case bill contributions of 
$2,610 million, and the Gore bill con- 
tributions of $1,600 million. These 
compare with contributions of $575 mil- 
lion authorized for 1954 and of $875 mil- 
lion authorized for 1955. The Clay 
Committee proposal contemplates con- 
tributions by the states, in matching 
funds, of $800 million annually, the Case 
Bill matching funds at the rate of $990 
million, and the Gore Bill matching 
funds at the rate of $1,350 million. 
These compare with funds of $512 mil- 
lion to be provided by the states in 
matching the 1954 authorization, and 
$817 million required if federal-aid funds 
available in 1955 are to be matched. 

Furthermore, the Gore Bill does not 
permit the states to provide any part 
of matching funds through direct toll 
charges; the Case Bill appropriates the 
charging of tolls on highways of the 
Interstate System to the Government 
for financing its contribution; and only 
the Clay Committee proposal makes toll 
charges on highways of the Interstate 
System available to the states for financ- 
ing their contribution to the program. 

Considering the difficulty the states 
have experienced in matching grants 
avaiable to them under current and 
past federal-aid programs, and in meet- 
ing their other commitments for high- 
way purposes, it is difficult to believe 
that they now can find revenues to pro- 
vide matching funds in the amounts con- 
templated by the Gore and Case pro- 
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posals. Opinions recently solicited from 
the several state highway departments 
by the Bureau of Public Roads were that 
43 states could find the matching funds 
required by the Clay Committee pro- 
posal; only 19 hoped to match funds in 
the amount anticipated by the Gore bill. 

Since this paper was written, the Gore 
Bill has been passed by the Senate. 
As revised in Senate committee, the 
funds provided and the participation by 
the states more closely approach the 
recommendations of the Clay Com- 
mittee. The bill now provides federal- 
aid funds of $12% billion over the 5- 
year period beginning July 1, 1956. Of 
this, $734 billion would be applied to 
highways of the Interstate System, to 
be matched by states on a 90 percent- 
10 percent basis; $414 billion would 
go to other federal-aid highways— 
primary, secondary and urban—to be 
matched by the states on a 50-50 basis. 
The states then would be required to 
provide matching funds averaging 
$1,072.5 million annually. 

Federal funds for the Interstate 
System would be provided at a gradually 
increasing annual rate as follows: 

$1 billion in 1957 
14 billion in 1958 
1} billion in 1959 
2 billion in 1960 
2 billion in 1961 

Matching of federal-aid funds, how- 
ever, is not the principal demand on state 
and local agency resources. Even under 
the liberal provisions of the Clay Com- 
mittee proposal, state and local govern- 
ments would need to provide an average 
of $6,200 million annually over the 
next 10 years to complete financing of 
new construction now needed. Main- 
tenance and administration would re- 
quire an additional $2,500 million an- 
nually. In 1954, these agencies were 
able to find, for all purposes including 
the matching of federal-aid funds, but 
little more than two-thirds the sum of 
these amounts. Their receipts included 
$1,922 million of proceeds from bond 
sales, principally toll revenue issues. 


Pay-as-you-go not feasible 

It would be wonderful if we could 
finance the accelerated program of high- 
way and street construction now so 
urgently needed on the pay-as-you-go 
basis advocated by many, but that does 
not appear possible. State and local 
governments are, of necessity, turning 
more and more to credit financing to 
meet commitments for new construction, 
supporting that financing by pledges of 
anticipated toll or excise tax revenues. 

There is a common error made in 
statements regarding credit financing of 
highway improvements that is deserving 
of comment here; it is in classing interest 
charges as a capital cost. This is ad- 
missible only if we consider improved 


highways to be a luxury, without carn- 
ing capacity or public benefit. Interest 
costs of credit financing are properly an 
expense charge, to be balanced, together 
with maintenance expense and depreci- 
ation charges, against earnings or bene- 
fits. Through its contribution to in- 
creased motor travel, the well planned 
and adequately justified improvement 
will often return, in excise taxes on 
motor fuel alone, more than the interest 
charges on its capital cost. This is ap- 
plicable both to toll-revenue and excise- 
tax financing. 

There is, however, danger in the abuse 
of credit financing of highway improve- 
ments based on excise-tax revenues, 
Such financing requires commitment of 
tax revenues 20 years and more into the 
future, for payment of interest charges 
and retirement of bonds. This is an 
accelerated program of highway im- 
provement now being considered, to 
overcome the lag in new construction 
expenditures resulting from restricted 
activity during the recent war years. 
After that is accomplished, revenues in 
greater amount than have heretofore 
been available will be needed for main- 
tenance and for further improvement of 
the highway plant to satisfy the de- 
mands of continuing increase in motor 
travel. Excise-tax revenues committed 
into the future will not be available for 
these later needs. Toll charges assessed 
now to support financing of new con- 
struction will leave tax revenues un- 
committed and available for normal 
needs. 

There are many popular misconcep- 
tions of toll roads and_toll-revenue 
financing of highway improvements to 
which misleading terminology has con- 
tributed. Among the principal culprits 
is the term ‘‘private financing” and the 
use of ‘‘public roads”’ in contrast to ‘‘toll 
roads.’”’ The issue and sale of toll rev- 
enue bonds for a highway improvement 
is no more private financing than is the 
sale of other governmental obligations 
to provide funds for the purchase of mu- 
nitions, to improve city streets or to 
construct sewers, waterworks or school- 
houses. The sole difference is that one 
bond issue may be secured by toll reve- 
nues, the other by revenues from general 
or special tax assessments. The modern 
toll road is no more a private road than 
is the district schoolhouse, constructed 
from the proceeds of a bond sale, a pri- 
vate school. The toll road is a part of 
our public road system and should be so 
considered. 


Public support for toll roads 


One of the most amazing develop- 
ments of recent years has been the en- 
thusiastic acceptance of toll roads by an 
overwhelming majority of the motoring 
public, wherever it has had opportunity 


September 1955 © CIVIL ENGINEERING 


to pr 
sition 
finan: 
ist; h 
willin 
use 0 
to dis 
moto: 
trave 
conge 
posit 
those 
other 
in mé 
condi 
doubl 
bump 
place: 
As 
not W 
that s 
but w 
toll re 
away 
they 
ests V 
limite 
of hig 
and 1 
avoid 
which 
create 
The 
miles 


| 
| 
| 
i 
| 
| 
i 


to profit by them. The principal oppo- 
sition to toll roads, and toll revenue 
financing, has not come from the motor- 
ist; he has amply demonstrated a ready 
willingness to pay a modest toll for the 
use of a superior facility—in preference 
to dissipating in lost time and increased 
motoring expense, a greater charge in 
travel over the usual inadequate and 
congested highway. The principal op- 
position to toll roads has come from 
those special interests, organized and 
otherwise, that have a commercial stake 
in maintaining the present status and 
condition of our highways. The perfect 
highway to them is one which carries a 
double line of motor vehicles, bumper to 
bumper, at a snail’s pace past their 
places of business. 

As a matter of fact, their quarrel is 
not with the toll charge—they are not 
that solicitous of the motorist’s welfare— 
but with the limited-access feature of the 
toll road and with the diversion of traffic 
away from the locations upon which 
they have settled. These same inter- 
ests will oppose, with equal vigor, the 
limited-access feature now to be required 
of highways on the Interstate System, 
and relocation of those highways to 
avoid the restrictioas on improvement 
which roadside business enterprise has 
created. 

There are now in this country 1,058 
miles of toll roads completed and in 


operation; their cost is approximately 
$1.1 billion. Of these, 988 miles parallel 
or coincide with interstate routes. An- 
other 1,247 miles of toll roads are under 
construction or are financed; they will 
cost an estimated $2.0 billion. Ap- 
proximately 1,200 miles of these high- 
ways will be on interstate routes. Au- 
thorities have been established in 17 
states to study and plan nearly 4,000 
additional miles of toll roads, estimated 
to cost more than $4.3 billion, but recent 
investigations indicate that at least 914 
miles of these, estimated to cost $991 
million, are not at present feasible of 
financing. 

The map, Fig. 1, shows the present In- 
terstate System plus toll roads in opera- 
tion, under construction, and planned. 

The financing of a toll revenue facility 
solely on its anticipated earning capacity 
now requires that estimated net reve- 
nues from the first year’s operation, 
after payment of all operating and 
maintenance expense, provide a margin 
of approximately 50 percent over bond 
interest requirements. This is a severe 
test. It means that estimated revenues 
of the usual project, with allowance for 
expected traffic growth, must be suffi- 
cient to pay all expense of operation, all 
interest charges, and to retire the entire 
capital outlay within less than 20 years. 
A modest subsidy, or guarantee of inter- 
est payments as these fall due, would re- 


duce this margin requirement and make 
possible the financing of many toll reve- 
nue projects, potentially self-supporting 
but not now capable of making an ade- 
quate showing of financial feasibility. 
In this category are a possible 13,000 
miles additional of potential toll high- 
ways. Their construction, together 
with construction of the toll revenue 
projects now under study, would give 
tremendous impetus to the program 
now so critically needed. 

A materially expanded program for 
the betterment of our highways is doubt- 
less in the making, as it must be if we 
are to avoid critically restricting further 
traffic growth and economic develop- 
ment in all of our densely populated 
areas. But it is not likely that the cur- 
rent deliberations of Congress will pro- 
duce some magic and painless means of 
bridging the gap between funds now 
available for highway improvement and 
those so urgently needed, nor is it likely 
that Congress will propose or the public 
soon consent to an increase in excise 
taxes sufficient for that purpose. Very 
apparently, we must continue to rely 
heavily on toll-revenue financing for 
the early improvement of many of our 
principal highways. 

(This paper was originally presented by 
Mr. Cambern at the ASCE St. Louis Con- 
vention, before the Highway Division session 
presided over by Harmer E. Davis, a member 
of the Division’s Executive committee.) 


Hackensack and Passaic River Bridges on New Jersey Turnpike, another successful toll route. 
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BAXTER W. NAPIER, JR., J. M. ASCE 


At District 9 Council meeting at Purdue University 
on May 4, four papers on “‘Unionization and the 
Young Engineer’’ were given in competition for 
the District's Daniel V. Terrell Award. The win- 
ning paper is here presented. 


Sie question of unionization of en- 
gineers is complicated by the fact that 
we are dealing with something affecting 
our profession as a whole. We are 
formulating a plan or a course of action 
that must take into consideration every 
man, from the engineer-in-training his 
first year out of school, to the mature 
engineer with his own consulting prac- 
tice—from the engineer working for a 
contractor as one of two or three 
graduate engineers with the company, 
to the engineer with the large consult- 
ing firm or large industrial concern who 
may be one of several hundred engi- 
neeringemployees. The contractor's en- 
gineer is subjected to one sort of pres- 
sure; the engineer, one of several hun- 
dred, is subjected to other pressures and 
has other needs for which he would like 
to look to his professional organization; 
and the consultant, an influential man, 
to be sure, has pressures exerted upon 
him also—from clients, for example— 
which limit his ability to do for his 
engineering employees what he would 
like to do for them financially. 

Now our goal, our task, our duty, is 
to evolve a policy or decide on a course 
| of action relative to unionization which 
| will be best for the entire group —which 

will enhance our profession, enable us 
| to make a greater contribution, and 
raise the economic status of the in- 
dividual engineer, so that we can con- 
tinue to attract outstanding young men 
to meet the tremendous responsibilities 
that must inevitably confront the en- 
gineering profession in the coming 
years. With this complex picture in 
mind, I think we must agree with 
the ASCE Committee on Employment 
‘Conditions, which states in its in- 

terim report of March 28, 1954, 


“Unionism in engineering is a very complex 
subject. It gets more confusing as it is probed 
with an open mind.” (Civil Engineering, May 
1954, p. 71.) 


Probing it, let us consider the labor 
union, reasons for interest in collective 
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Assistant Engineer, Hazelet & Erdal, Consulting Engineers, Cincinnati, Ohio 


UNIONIZATION 


vital question awaits an answer 


bargaining, and our proposed course of 
action. 

Anyone examining the history of the 
worker in the trades and crafts will be 
impressed by the fact that labor unions 
did a job that sorely needed to be 
done. The laboring man was being 
taken advantage of, but now, most of 
us will agree, the pendulum has swung 
to the other extreme and the philosophy 


of the labor unions, as evidenced by ~ 


their performance, is completely in- 
consistent with the purposes of the 
engineer. These purposes are well 
expressed in the oft-quoted creed: 


Service above gain 

Excellence above mediocrity 

Pride above monetary reward 
Loyalty above individual advantage 


The engineer now has statutory 
protection under the “professional em- 
ployee” provisions of the Taft-Hartlev 
Law. The events leading up to these 
provisions are illuminating. When the 
Wagner Act became law in 1935, little 
attention was paid to it by professional 
people. Apparently there was no real- 
ization of its impact on engineer em- 
ployees, but employed engineers were 
just as much a part of the labor force 
in the eyes of the law as were car- 
penters, hodcarriers, or any other 
workers. The labor unions were quick 
to take advantage of the situation, and 
engineers soon found themselves being 
forced to join these unions in order to 
keep their jobs. Labor leaders who 
had little understanding of the objec- 
tives of professional people and even 
less concern for them, were serving as 
their official representatives. It was 
practically impossible for professional 
employees to withdraw from these het- 
erogeneous unions, and their minority 
voice had no effect on union policy. 


The ASCE formed a ‘Committee 
on Unionization’” in 1937 to study 
conditions with the idea of being better 
able to give guidance to engineer 
employees in their sorry plight under 
the Wagner Act and with the further 
purpose of seeking a means to amend 
the Act. 

It was technically possible, though 
difficult, to set up bargaining groups of 
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professional employees under this Act. 
After careful examination of the facts, 
the ASCE worked out a_ method 
whereby a Local Section of ASCE 
could take the initial step toward 
forming a collective bargaining group 
composed solely of professionals. This 
group was completely divorced from 
the ASCE before being fully set up, as 
was necessary, since the National 
Labor Relations Board would have 
refused to approve any group spon- 
sored, or influenced, by an organization 
composed of both employers and em- 
ployees. The engineers’ unions were 
formed to protect the engineer from 
the heterogeneous union in which he 
had no voice. This was the ASCE 
plan for making the best of a bad 
situation. 

In pursuing its further goal of amend- 
ing the Wagner Act, the ASCE through 
its Committee on Employment Con- 
ditions prepared a policy statement 
which it put forward as the proposed 
amendment. By this time the other 
professional societies had come to a 
better understanding of what ASCE 
had been doing for ten years. The 
policy statement of ASCE was adopted 
as the official policy of the Engineers 
Joint Council. ASEE and NSPE also 
cooperated in the effort, and eventually 
the so-called ‘‘professional employee” 
provisions were incorporated in the 
Taft-Hartley Act. 

The essence of these provisions is 
succinctly stated by a member of the 
ASCE Committee on Employment 
Conditions: 


“The essence of the professional em- 
ployee provisions is that a group of pro- 
fessional employees, in any phase of em- 
ployment may decide by majority vote of 
their own members whether they want to 
form a bargaining unit of their own for 
collective bargaining purposes, to join 
with some other bargaining group, or to 
refrain from any action of the sort.” 


Thus after a long struggle and largely 
as a result of the efforts of our own 
Society, engineers have the right of 
self-determination in collective bar- 
gaining. That is where we stand to- 
day. It is my opinion that, since we 
have at last won this position, it would 
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be the utmost folly for us, as young 
engineers, to consider putting our heads 
back in the noose and becoming as- 
sociated with these heterogeneous 
unions whose objectives, in a large 
part, and whose methods of obtaining 
their objectives, are so foreign to the 
professional attitude. 

If, however, we are to assess the 
situation realistically, we must admit 
that a lively interest is evidenced by 
engineers in collective bargaining. Re- 
sults of a questionnaire sent out by 
ASCE to all its members indicate that 
two of every five of the 17,203 returns 
are not opposed to collective bar- 
gaining. By grades of membership, 
43 percent of the Junior Members, 35 
percent of the Associate Members, and 
26 percent of the full Members are not 
opposed to collective bargaining. 

As we seek a reason for these figures, 
which are surprising to many of us, 
we find it well summarized by Charles 
W. Yoder, Vice Chairman of the ASCE 
Committee on Employment Conditions: 

“When the climate is favorable, 
ideas will grow and take physical form— 
even collective bargaining among en- 
gineers.”” 

Let's take a look at some of the ele- 
ments which combine to produce a 
climate conducive to such an attitude 
among engineers. From questionnaires 
sent to engineers by various organi- 
zations it seems that three factors 
stand out as major causes of dissatis- 
faction : 


1. The feeling of the engineer that he 
isnot accorded the treatment due him as 
a professional man. Embodied in this are 
the following: 

a. The feeling that he is not let ‘‘in” 
on what the company is doing. 

b. The feeling that the work he is given 
todo is below his professional talent. 

c. The feeling that his opinion is not 
valued, and the contribution he is given 
opportunity to make is not significant. 

d. The feeling that there is a lack of 
opportunity for professional growth. 

2. A second factor is the feeling that 
the engineer’s pay is not commensurate 
with his training and responsibility. 

According to figures from the Bureau 
of Labor statistics, the pay of the engineer 
with 5 years of experience in relation to 
the median pay of skilled laborers dropped 
from 1.2 to 0.94 from 1941 to 1951, a loss 
of 21 percent in relative pay. During the 
same 10-year period the engineer with 15 
years of experience suffered a pay loss of 
35 percent. The ratio of his pay to that 
of the skilled laborer dropped from 195 
in 1941 to 1.25 in 1951. 

In the NSPE publication, A Profes- 
sional Look at the Engineer in Industry, 
an executive of a large concern is quoted 
as stating in regard to the strategic posi- 
tion of the engineer: ‘‘Because the organi- 
zation is dependent upon him and because 
he is entrusted with a responsibility that 
others in it cannot do or often even check, 
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it is essential that the engineer be clearly 
aware of the ethical requirements of his 
profession.”’ 

All engineers will agree that a profes- 
sional man should not use his position of 
responsibility to take unfair advantage 
of the employer—but the engineer’s an- 
swer to this executive might reasonably 
be, “I believe all that you’ve said about 
my position of importance as an engineer. 
The question is, do you believe it? If so, 
show that you do by making the pay 
reflect the relative importance of the work 
of the professional engineer and the 
skilled laborer 

It would seem that the employee engi- 
neer with 5 or more years of experience 
has a legitimate cause for complaint, and 
I believe we are doing our profession an 
injury when we fail to take steps to up- 
hold the economic position of the engineer. 

3. A third factor tending to produce a 
climate favorable to collective bargaining 
is illustrated in the case of Stewart McCoy 
who, as is well known, refused to join the 
union and was the main victim of trade 
union coercion of civil engineers on the 
Ohio Turnpike. 

In an editorial on the predicament of 
McCoy and other engineers in similar 
circumstances, Engineering News-Record 
says, “‘The employers and_ professional 
societies were telling their engineers, 
‘Resist, we’re behind you.’”’ The editorial 
continues, ‘‘and they were, way behind.” 
It was a matter of individual engineers’ 
being subjected to organized pressure and 
needing an organization of their own to 
turn to for help. Such help was evidently 
not available. 


Unprofessional treatment, low pay, 
need of an organization to take the 
part of the engineer when organized 
pressure is exerted—these are the more 
obvious causes of dissatisfaction among 
engineers, the more obvious reasons for 
the manifest interest in collective bar- 
gaining. 


What shall our course of action be? 

An evident truth, I think, is that 
interest in collective bargaining by 
engineers wil' vary directly as the in- 
tensity of their unmet needs. So it 
would seem that the solution should be 
in the form of a strong professional 
organization to meet the needs of the 
engineer, an organization with power 
to do for the engineer about what the 
AMA does for the doctor, which would 
include the following things: 


1. Set a reasonable scale of minimum 
salaries for engineers below which an 
employer would not expect to go in hiring 
an engineer. 

2. Enhance the profession of engi- 
neering in the mind of the general public 
through the various educational mediums. 

3. Act with the backing of the entire 
engineering profession to see that the 
rights of any individual engineer are not 
violated by unions or any other organi- 
zation, and also to see that the individual 
engineer does not violate the rights of any 
client. 


I can envision such an organization 
bringing to the individual engineer and 
to the profession the prestige which 
our training and our work makes 
potentially ours, but which we have 
largely left unclaimed. 

If, however, such a plan is not feasi- 
ble, for some reason, or is not worked 
out in the near future, what should 
our policy be with regard to profes- 
sional collective bargaining? 

Leaders in the engineering field are 
not agreed, but the position taken by 
Dr. T. H. Evans, Dean of Engineering, 
Colorado A. & M. College, impresses 
me as having considerable merit. In 
an article in the Journal of Engineering 
Education, he savs: 


“Some of us feel that the engineering 
collective bargaining groups are a defense 
measure, used in desperation when no 
other help was available, and if the Engi- 
neering Profession were truly unified, as 
is the Medical Profession, then it could 
give the employed engineer the help he 
presently feels only the bargaining groups 
can give him. Since the profession is not 
giving adequate support to the individual 
professionally and economically, however, 
one can’t honestly condemn these bar- 
gaining groups for trying to pull the iron 
out of the fire.” 


This view impresses me as being 
more understanding and more realistic 
than that of writers who say that 
membership in a bargaining group 
necessarily means the sacrifice of pro- 
fessional status. 

If I understand Dr. Evans, his 
position, and my own, is this: Our 
professional organization should be 
unified and strong enough to meet the 
engineer’s legitimate and very real 
needs. But if it is not and gives no 
indication of becoming so—the need is 
still there. Is it not better for our 
profession, rather than merely to ignore 
the need, to take steps in a direction 


_ which we realize is not ideal, but which 


seems to be the best thing under the 
circumstances? 

It does not strike me as being pro- 
fessional for those of us who are not 
exposed to the pressures of unionism, 
as are men like McCoy, to draw our 
robes of righteousness about us and 
tell him that if he adopts the only 
means now available of protecting him- 
self from the heterogeneous labor 
union, that of joining a professional 
collective bargaining group, he thereby 
sacrifices his professional status. 

I have completed this study with 
the conviction that this question of 
unionization and the engineer is a. 
tremendously important and a very 
complex one. Its complexity demands,. 
and its importance deserves, the best. 
thought of all of us. 
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Wall panels were precast at northern end of site (above left), 
using vacuum processing. Two sets of side forms were sufficient 
to cast all 294 panels for both tanks in 20 working days. As 
shown above, right, gaps 1 ft wide left between precast panels 


Two precast prestressed concrete reser- 
voirs, each of 9!/; million-gallon capac- 
ity, have been constructed to store the 
raw water pumped from the Vaal 
River for the oil-from-coal plant at 
Sasolburg, Orange Free State, South 
Africa. These reservoirs, built by Con- 
crete Development Corporation Ltd., 
are believed to be the largest of this 
type in the world. The method used 
in their construction, which combines 
prestressing, precasting, and vacuum 
processing, was developed by the 
writer. 
Prestressing, as is well known, finds 
an ideal application in circular tanks 
as it reverses the stresses in the wall 
shell from ring tension to compression. 
By prestressing the cylindrical wall 
shell, a precompression of the concrete 
is secured when the tank is empty, 
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which is calculated to be slightly larger 
than the ring tension caused by filling 
the tank with water. This change of 
sign in the concrete stresses enables the 
concrete to be used in compression 
only, with a resulting reduction in the 
wall thickness required. Theoretically 
this thickness could be only one-fifth of 
that required for a non-prestressed 
conventional reinforced concrete tank. 
In actual practice, however, the saving 
in concrete is less because of the desire 
to maintain a minimum thickness and 
other design considerations. 

In addition to the saving in concrete, 
there is also a saving in steel, due to the 
higher stresses acceptable for the high 
tensile wire used for prestressing. The 
weight of steel is only one-sixth of that 
required for a conventional reinforced 
concrete reservoir. This saving is part- 


were filled with poured-in-place concrete, vacuum processed. 
Three pairs of vacuum processing forms were used for all cast- 
in-place joints. Temporary prestressing was started on a section 
of tank as soon as gaps were concreted, so that gap concrete was 


ly offset by the higher price per ton of 
high tensile prestressing wire, and also 
by the cost of applying the outside 
mortar coat needed to protect the wires 
from corrosion. 

Nevertheless, in a straight compari- 
son, prestressed tanks are cheaper than 
reinforced concrete tanks. Moreover, 
they offer a sounder type of structure, 
enabling the engineer to build much 
higher and larger structures than would 
otherwise be economically possible in 
concrete. 

Prestressing also makes it possible 
to use precast concrete panels for the 
wall shell. Thus the tanks in Sasol- 
burg, structurally speaking, are con- 
crete equivalents of the wooden barrel, 
the wooden slats being replaced by the 
precast panels and the iron hoops by 
the high tensile prestressing wire. 
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PETER J. DOANIDES, M. ASCE 


Managing Director, Concrete Development Corp. 
Johannesburg, Union of South Africa 


put in compression only a few hours after pouring. Above, precast wall panels 
are seen in place under temporary prestressing, in sections, by three pairs of 
“flat” cables. In photo at right, temporary prestress is being applied to lower 
set of ‘‘flat’’ cables. 


In these structures the precast panels 
were placed on the ring beam with 
l-ft gaps between them. These gaps 
were subsequently filled with concrete, 
cast in place and vacuum processed. 
Immediately after the gaps were cast, 
temporary prestressing was applied to 
the wall shell or segments of it so that 
the joints were cured in compression. 
Three pairs of vacuum processing forms 
were used for all cast-in-place joints. 


Second layer of high tensile prestressing wire is being 
wound on bottom third cf tank by machine supplied by 
Bureau BBR of Switzerland. Three layers of wire 
were wound on bottom third of tanks, two layers on 
middle third, and one layer on upper third. Cement 
mortar was applied between wire layers and on outside. 
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FIG. 1. Tanks, seen in plan and cross section, 
have wall of precast panels placed on ring beam. 
Conical floor, consisting of concrete panels cast 
in place, provides additional depth of 4 ft. 
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Section A-A 


Completed tanks, believed to be the world’s largest of their type, hold 
9'/; million gal'each. They store raw water pumped from Vaal River 
for oil-from-coal plant at Sasolburg, Orange Free State, South Africa. 


Use of precast wall panels not only 
reduces the cost of the structure but 
also the time of completion, since 
precasting of the panels can proceed 
while the floor is being placed. 

The two reservoirs at Sasolburg have 
a diameter of 280 ft, a wall height of 17 
ft 3 in, and a conical floor which provides 
an additional depth of 4 ft. See Fig. 1, 

The reservoirs have their floors on 
rock, which is 8 ft below the ground 
surface. The surface soil consists of a 
4-ft layer of heaving clay underlain by 
+ ft of decomposed sandstone. 

Excavation was carried out in two 
stages. First the central circle, 220 ft 
in diameter, was excavated to a depth of 
8 ft, and an outside ring of 30 ft toa 
depth of 4 ft. The embankment was 
initially used for the transportation and 
erection of the precast wall panels and 
was then excavated to its final tapered 
shape after the wall panels were erected. 
The floor consists of 36 jointed panels, 
poured in place with the joints lying on 
concrete sills. The joints are made with 
a copper water stop and a 3 in. X !/sin. 
bitumastic seal on top. 


Precast panels erected 


Each reservoir wall is made up of 147 
precast wall panels 5 ft wide, 17 ft 6 in. 
high, with a thickness of 10 in. at the 
bottom tapering to 6 in. at the top. A 
design mix equivalent to a nominal 
1:21/o:4 was used, and gave, after 
vacuum processing, an average strength 
of about 6,000 psi at 28 days. The 
wall panels were lifted from the stacks 
by vacuum lifters suspended from a 
gantry and then placed on a flat-bed 
truck. The truck, running on the 
30-ft-wide circular embankment, dis- 
tributed the panels to the locations 
where they were to be erected. From 
these points they were picked up and 
placed by a crane. 

Final stressing was done by a BBRV 
tank-winding machine supplied by Bu- 
reau BBR of Switzerland. It is in- 
teresting to note that with an outside 
tank diameter of 282 ft, the length of 
wire used in both reservoirs totaled 
about 300 miles. 

The high tensile wire was wound in 
three layers on the lower third of the 
wall, two layers on the middle third, 
and in one layer only on the upper 
third. A cement mortar layer was 
used between consecutive layers of 
wire, and the tanks were filled with 
water before the final outside 1-in. 
protective coating of cement mortar 
was applied. 

The two reservoirs were completed 
in a period of 8 months, but it is believed 
that, with the experience gained in 
their construction, the time required 
for a similar job could easily be reduced 
to less than 6 months. 
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ENGINEERING EDUCATION— 
an appraisal 


ADOLPH J. ACKERMAN, M. ASCE 


Chairman, ASCE Task Committee on Engineering Education; Consulting Engineer, Madison, Wis. 


When we attack the subject of en- 
gineering education for the civil en- 
gineering profession we find ourselves 
suddenly standing in front of two 
Goliaths—‘‘Profession”” and ‘‘Educa- 
tion.”” However, let us not create the 
illusion that we are about to slay both 
of them, or even one of them, with a 
single stone. These are both tremen- 
dous giants, and the problems they have 
accumulated are of such size and depth 
that, at this stage, we can at best only 
discuss the strategy of how to appraise 
them. 


Problems of the profession 


It is not feasible to make intelligent 
recommendations concerning future 
plans for engineering education before 
we have established a realistic concept 
of the profession itself—the ultimate 
beneficiary of such planning. The fact 
that today our profession is in a state of 
confusion and does not have the desired 
degree of recognition, is known to all its 
members. Statistical information con- 
cerning our profession and its educa- 
tional facilities in engineering are 
readily obtained; some are presented in 
Table I. But we need more than cold 
statistics. 

We can also make acceptable forecasts 
of the probable future demand for en- 
gineers, by correlating the census of 
engineers in past years with the in- 
stalled capacity of electric power genera- 
tion, the best index of technological de- 
velopment, both past and future. This 
offers a fairly consistent relationship 
which can be projected into the future 
with reasonable confidence. Some de- 
tails of this relationship are given in 
Table II. 

This study confirms the forecasts 
made by many others concerning the 
current and increasingly serious short- 
age of engineers in the future. A 
nationwide Convocation on Technical 
Manpower was held in Chicago last 
February 10-11, culminating in the 
adoption of resolutions expressing deep 
concern that the serious shortage of 
scientific and engineering personnel is 
imperiling our national security. 


Copies of the resolutions were sent to out of which have sprung the thoughts and 
the President of the United States and actions of others. The engineer has played 
to the Congress a passive part. He has been content in his 

Many industries are foreseeing the field of applied science; in fact, he has 


s ane : one to sleep on the job. He has been 
coming crisis in the supply of engineers as Rip Van 
and have embarked on employment Winkle. ... As matters now stand, the 


policies which amount to a hoarding of engineer creates the problem of his ac- 


technically educated personnel by offer- complishments, yet leaves the solution to 
ing high starting salaries and _ rose- the economist, the politician, and the 
tinted glasses. Itisacheapinvestment statesman, who understand none of the 


for them, but for many promising young technical phases of the problems. . . . The 
engineers such policies contain the ele- engineer must be educated to the needed 


t ; : a changes in his training which will enable 
him to take over the responsibilities of 


fessional tragedy. leadership that, by virtue of this technical 
One of the sharpest challenges was civilization, are so largely his.” 

bequeathed to the present generation 

of engineers by the late Dean Mortimer The presentation of an appraisal 


E. Cooley, Hon. M. ASCE, of the presumes that three prerequisites have 
University of Michigan. In his 88th been satisfied: 


year he was persuaded to write his 1. Understanding of the basic situa- 

autobiography, Scientific Blacksmith tion 

(ASME, 1947), in which he stated: 2. Wisdom to draw sound conclu- 
“For too many years the engineer has sions 

been limited, or has limited himself, to 3. Vision to make wise recommenda- 


the making of the physical environment tions 


TABLE |. Some statistical data on engineering colleges 


Total of faculty members in engineer- 
For the entire engineering profession: 10,000 
Population of engineers in 1950 . . . 400,0 Average annual number of engineering 
graduates, 1952 to 1955 ..... 20,000 
Population of engineers in 1955 . . . 550,000 
Students enrolled in engineering col- In civil engineering (1955 data): 
leges in 1950. 190,000 Total number of civil engineers (esti- 
First-year students enrolled in engineer- 100,000 
ing colleges in 1950 52,000 Members of American Society of Civil 
Percentage of male students entering Engineers. . . 38,000 
engineering colleges annually . . . 16 Colleges teaching civil engineering . . 137 
Number of engineering colleges grant- e Faculty members in civil engineering . 1,500 
Students enrolled in civil engineering . 21,500 


Number of major curricula offered 
(branches of engineering). . .. . 20 Annual graduates in civil engineering . 3,840 


TABLE Il. Index of engineers in the United States 


1910 1950 1960* 
Number of engineers 84,000 400,000 750,000 
Ratio of kw capacity to engineers... ......... 48 tol 
Ratio of kw capacity to industrial worker. . . . 0.28tol 
Number of engineers for each 1,000 industrial workers. . . . 6 


* Estimated. 
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FIG. 1. Number of engineering graduates 
in the United States, 1940-1959, compared 
with estimated needs. 


We must confess, at the outset, that 
today we are not in possession of the 
basic facts needed to fully understand 
the whole situation. Who is? Our 
educators? Our university administra- 
tors? The American Society of Civil 
Engineers? Those who could provide 
the financial means for building a 
stronger educational base for our pro- 
fession? Least of all the latter! Yet, 
many of us are inclined to talk freely 
about the necessity of raising faculty 
salaries and incomes, increasing the 
number and raising the quality of 
faculties, expanding educational facili- 
ties, modernizing educational techni- 

ques, and in general, promoting a 
revolution in engineering education 
within the next several years. 

Before we can develop broader under- 
standing and new policies, there are 
many questions which call for a critical 
and independent examination of our 
profession and its educational resources, 
as, for example those listed in the ac- 
companying box. 


The medical profession—an example 


The idea is not new of making a 
critical examination of a profession and 
formulating a comprehensive plan of 
corrective measures. The medical pro- 
| fession can serve as an excellent example. 
For many years prior to 1910, 

medical education was in a chaotic 
| state, and ‘“‘quack”’ schools were flourish- 
ing. The most important incident in 
medical education occurred in 1910 
when the Flexner Report was published 
which was financed by the Carnegie 
Foundation; this report provided a 
searching analysis of the profession 
which revolutionized the training of 
doctors. For example, the medical 
course at the University of Michigan 

which in 1880 had been extended from 

two years to three years has, since 1910, 
f grown to the present-day requirements 
of four years of premedical work in a 
liberal arts college, four years of medi- 
cine, and one or two years of internship. 
The doctors themselves reformed the 
whole field of medical education and 
raised their profession to the highest 
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on the professional ladder. By com- 
parison, when the curriculum in civil 
engineering was established in 1853 
at Michigan, the course required four 
years for the degree of civil engineer. 
Since that time the content of the course 
and the degree have been modified, but 
not the four-year period. 

Today, the medical profession still 
does not consider itself in an acceptable 
position. Some of the current problems 
in medical education are as serious as we 
find in the engineering colleges. In 
1948 the American Medical Association 
started a new campaign and convinced 
our industrial leaders of the need for 
assisting medical education in the inter- 
est of our national well-being. In 1951, 
the National Fund for Medical Educa- 
tion was established, which now has a 
Managing Director and thirty employ- 
ees with headquarters in New York. 
A goal of annual tax-free contributions 
from industry was established at $10,- 
000,000, The assurance of industry 
and national leaders has been obtained 
that this is a feasible goal, and a sub- 
stantial part of it already has been 
subscribed. 

Numerous other examples on a lesser 
scale may be cited where large corpora- 
tions have had independent analyses and 
reports made, on which to base their 
decisions for adopting new policies, or 
revising existing ones. For this pur- 
pose they have generally engaged inde- 
pendent management consultants. The 
more experienced of such consultants 
have developed a high degree of compe- 
tence in the techniques of analysis, in 
sifting out the vital facts from a mass 
of details, and in making skillful pre- 
sentations of their findings. In the 
final analysis, such an approach is em- 
ployed every day by civil engineers 
who are retained to examine problems 
and submit reports. 


Need for independent analysis 


Perhaps someone will be able to show 
that practically every conclusion which 
an independent analysis may contain 
has, in the past at some time or other, 
been presented or considered. We have 
had great leaders in engineering educa- 
tion who have dedicated their lives and 
talents to this cause, and who have for 
years been attempting to show the way. 
Many papers have been published by 
distinguished educators and deans of 
our engineering colleges. The names 
of Mortimer E. Cooley, W. E. Wicken- 
den, Robert E. Doherty, and others 
stand as milestones on the road to pro- 
motion of better engineering education. 

Some of the ideas for improving 
engineering education, which are cur- 
rently being advocated, were proposed 
by a conference of deans of engineering 
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in 1922, and in various comprehensive 
committee reports released by the Amer- 
ican Society for Engineering Education 
(and its predecessor society) at various 
times in 1929, 1933, 1940 and 1952. 

In an unprinted discussion at the 
Centennial of Engineering in 1952, 
Dean S. C. Hollister, M. ASCE, re. 
viewed the past studies and commented 
on the investigations made from 192) 
to 1929 as follows: 


‘‘We are struck with the potency of the 
statements (then) made of today’s situa- 
tion—and the extent of the failure of the 
schools to implement much of the recom- 
mendations.’’ 


After his sixty years of experience in 
this field, Dean Mortimer E. Cooley 
concluded: 


“It will be clear that I have no conf- 
dence in engineering educators, through 
their own organizations, to provide for the 
needs which to me are self-evident. | 
have come to the conclusion that the en- 
gineering educators cannot solve the prob- 
lem; perhaps it is too close to them. The 
change in engineering will have to come 
from the profession itself. The means for 
the change lie in the hands of the profes- 
sional societies and of industry.’’ 


Action of ASCE 


The Board of Direction of ASCE has 
recognized the advisability of making an 
independent analysis. Late in 1953, it 
appointed a Task Committee on Engi- 
neering Education which held its organ- 
izational meeting in Chicago on April 5, 
1954. The Board directed that the 
Task Committee be formed from among 
members of the Society, three of whom 
would be named by the Committee on 
Engineering Education, and three by 
the Technical Procedures Committee, 
preferably not from the field of educa- 
tion. The Society members who agreed 
to serve on this Committee are the 
following: 


Prof. F. B. Farquharson, Director, Engi- 
neering Experiment Station, University of 
Washington, Seattle 

Prof. Nathan M. Newmark, Research 
Professor of Structural Engineering, Uni- 
versity of Illinois 

Prof. John B. Wilbur, Head of the De- 
partment of Civil and Sanitary Engineer- 
ing, Massachusetts Institute of Tech- 
nology 

Adolph J. Ackerman, Consulting Engi- 
neer, Madison, Wis. 

Harvey O. Banks, Assistant State Engi- 
neer, California Division of Water Re- 
sources, Sacramento 

Admiral Kirby O. Smith, Atlanta, Ga. 
(replacing C. P. Conrad of Davenport, 
Iowa, original appointee who was obliged 
to resign because of illness) 

Mr. Ackerman was elected chairman, 
and Professor Newmark, secretary, of this 
Committee. 
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The Task Committee is further strength- 
ened by two advisers: 

Prof. W. S. Evans, Head, Department of 
Civil Engineering, University of Maine, 
and Chairman, ASCE Committee on Engi- 
neering Education, and Contact Member 
of that Committeee 

Dean F. M. Dawson, College of Engi- 
neering, State University of lowa, Contact 
Member of the Board of Direction. 


The Task Committee has devoted it- 
self actively to its assignment and sub- 
mitted specific recommendations to the 
Board at its meeting in San Diego in 
February 1955, which resulted in unani- 
mous Board approval authorizing the 
Task Committee to prepare a plan for 
financing a comprehensive survey and 
analysis of the civil engineering profes- 
sion and its educational problems, the 
emphasis to be particularly on the sub- 
ject of civil engineering education. 
Such a survey would require at least a 
year and would call for a very substan- 
tial sum of money. Financial help is 
being sought. 

One of the questions which is bound 
to occur to all those interested in the 
general field of engineering education is: 
Why not make this survey cover the 
entire engineering profession? This 
matter has received careful considera- 
tion and it was decided to undertake a 
critical examination of the civil engi- 
neering branch alone for three reasons: 


1, A limited examination of one 
branch will permit a clearer definition of 
specific problems. 

2. A clear definition of the problems 
will facilitate the mechanics of making a 
detailed study of civil engineering educa- 
tion in relationship to the needs of the 
civil engineering branch of the profession. 
This, in turn, will make it more feasible to 
define the financial needs for making such 
astudy. 

3. This approach may well serve as a 
pilot project; the experience gained from 
it, as well as a number of important con- 
clusions, will be of direct benefit to the 
other branches of the profession in under- 
taking similar studies. 


If we succeed in our objectives of 
having such a study made by profes- 
sional analysts who are suitably guided 
by an advisory committee or, perhaps, 
by several such committees drawn not 
only from among the leaders of our pro- 
fession but also from leaders in industry 
and government, the results will become 
available at the earliest possible date 
andin such form that they will be recog- 
nized as authoritative. 

Conclusions and recommendations 
must of necessity wait until the facts 
have been assembled. Furthermore, 
such facts and recommendations must 
Xe presented to the entire profession in 
such a manner that they will command 
the requisite attention and response. 
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What can we expect from the pro- 
posed report? 

First of all, we will have a dependable 
background of facts and information on 
which to develop answers to most of the 
questions previously stated and to 
others as well. 

Second, the report will develop a 
greater awareness within our profession 
of the seriousness of some of the current 
problems in engineering education. If 
the danger signals are clearly presented, 
a substantial part of our profession can 
be activated to adopt corrective meas- 
ures. 

Third, it should provide the means for 
mobilizing public opinion and the needed 
response from those who have the re- 
sponsibility of decision in financial 
matters. 


The need for exposition 


In broad matters such as those we are 
here discussing, exposition and com- 
munication are of vital importance. 
The diaries of the late James V. For- 
restal, the first Secretary of Defense, 
who carried tremendous responsibilities 
during and after World War II, contain 
the following statement: 

“The difficulty of government work 
is that it not only has to be done well, 
but the public has to be convinced that 
it is being done well. In other words, 
there is a necessity both for competence 
and exposition, and I hold it is extremely 
difficult to combine the two in the same 
person.” 

This observation is equally valid in 
other fields involving the public interest. 
Obviously, in any important matter in- 
volving democratic action and an appeal 
to group response, the heart of the prob- 
lem is the effective presentation of the 
issues. They must be presented in the 
form of a constructive challenge which 
will develop a broad awakening and re- 
sponse from within the profession, as 
well as from the public and from our 
national and industrial leadership. This 
will involve tremendous effort and in- 
genuity in the field of publicity, educa- 
tion, and public relations. 

Although the problem is sufficiently 
great to demand emergency action, we 
must, first of all, be realistic enough to 
admit that we have in the past, through 
our own inaction, lost many years of 
valuable time, perhaps an entire genera- 
tion. 

Efforts to stimulate interest in engi- 
neering education must impinge on every 
member of our profession. You can 
start right now. Every member owes 
a debt to his profession and this debt 
can, in part, be paid off by first coming 
to grips with the problems in engineer- 
ing education, and by taking a sustained 
personal interest in the preparation of 
the next generation of our profession. 


What facts are needed? 


1. What kind of graduates does our 
profession want? What kind should it 


want? 


2. What should be the content of 
the curriculum, and how long should a 
course in professional engineering be? 


3. What should be the goals of a 
college of engineering, 


what degree 
should be granted, and what professional 
status should be accorded at that time? 


4. Should we have five or six 
graduate schools of professional engi- 
neering located strategically in various | 
parts of the country? 


5. How can we make a fair distinc- 
tion between the mass production of tech- 
nicians and the personalized develop- 
ment of professional men? 


6. What should be the prerequisites 
of basic education and early trcining for 
professional development? 


7. What are the capabilities of our | 
engineering colleges today? What are 
their shortcomings? 


| 8. What are the problems of build- 
ing and maintaining strong faculties? 


| 9. To what extent should engineering 
| schools (following the practice of medical 
and foreign engineering schools) employ 
practicing engineers as clinical professors? 


10. What are the problems of uni- 
versity administrators and boards of 
regents in meeting the demands for ex- 
panded engineering colleges? 


11. What is the best plan for solving 
the current and future so-called ‘“'short- 
age’”’ of engineers? 


12. What should be done about the 
issue of professional status vs. unionization 
of engineers? 


13. What are the capabilities of our 
professional practitioners of today? What 
are their shortcomings? 


14. What are the problems of elevat- 
ing the status of the profession? 


15. What is the public opinion of our 
profession? 


16. Why aren’t more engineers in 
policy-forming political positions? 


17. What reorganization is needed 


fi structure? 


+h 


to st 


18. What measures should be adopted 
to accelerate desirable changes? 


our pr 


(The report on which this article is based 
was presented by Mr. Ackerman before the 
general session on Conditions of Practice at 
the St. Louis Convention. Vice-President 
Mason G. Lockwood presided.) 


(Vol. p. 567) 49 


| 
| 
| 
| 
| | 
| 
| 
| | 
| | 
| 
| 
i 
| | 
j 
| 
_ | 
i 
= 


CONCRETE DAMAGE 


to 40-year-old Keokuk Dam investigated 


—— low tailwater in the fall of 
1952 provided an opportunity to in- 
spect the downstream piers and spill- 
ways of Keokuk Dam, completed in 
1913. So much deterioration was noted 
that it was deemed advisable to make a 
thorough investigation. 

This hydroelectric power develop- 
ment on the Mississippi River at Keokuk, 
Iowa, was one of the major engineering 
works of the first half of the twentieth 
century. Boldly conceived and_ bril- 
liantly executed by Hugh L. Cooper, 
M. ASCE, it stands today as a monu- 
ment to his genius and daring. Con- 
struction on the dam was started May 1, 
1910, and completed May 31, 1913, a 
short period of three years for such a 
tremendous project. 

As the structure was built before the 
days of controlled concrete, no water- 
cement ratio was specified. None of 
the concrete was reinforced. Of gravity 
type, the dam is a composite struc- 
ture consisting of piers, spillways 
and arches. There are 119 spillway 
openings with 120 piers spaced 36 ft 
on centers. The dam is 42 ft wide at 
the base and 36 ft 4!/s in. wide at the 
top, which is 55 ft above the base. 
The top of the spillway is 34 ft above 
the base. Each spillway is equipped 
with a steel sliding gate 11 ft high. 
Normal operating head is approximately 
34 ft. A cross section of the spillway 
is shown in Fig. 1. 

The concrete design mix was 1:3:5, 
and 4.6 sacks of cement were used per 
cubic yard. Sand was obtained from 
the Des Moines River, about two miles 
below the dam, where it enters the 
Mississippi. Stone was obtained from 
a quarry on the Illinois side of the 
river, about 300 ft from the dam. 
Maximum size of aggregate was 41/2 in. 
The concrete mixing plant had a 
capacity of 1,200 cu yd per 10-hour day, 
and consisted of four drum-type mixers 
of 11/2-cu yd capacity each. 

Shortly after the Keokuk power plant 
was put in operation, two weaknesses 
in the dam and spillway manifested 
themselves. First, the concrete in the 
dam gave indications of being vul- 
nerable to the action of weather, and 
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second, spillway discharge produced 
serious erosion of the limestone river 
bed adjacent to the toe of the dam. 
By 1914 it was necessary to anchor the 
unanchored aprons placed in the latter 
part of 1913. By 1922 considerable 
work was required in repairing eroded 
aprons although a photograph taken 
December 17, 1922, and reproduced at 
top right, indicated the downstream 
pier concrete to be in good condition. 

During 1928 and 1929 two sets of rail- 
road tracks resting on wood ties, with 
sand and rock ballast, were removed 
from the top of thedam. The moisture 
trapped in the ballast was leaching 
through to the under side of the con- 
crete deck arches. One track on the 
upstream side was replaced using steel 
ties set in concrete. 

In 1934 two of the upstream bulinose 
piers were replaced because of severe 
deterioration above the water line. 
In 1953 two more bullnose piers, in 
which gage wells were located, were also 
replaced because of severe weathering 
and deterioration. Since 1942, gate 
slot repairs for the upstream steel 
friction gates has been a continuing 
maintenance program. In 1950 this 
repair work was accelerated and was 
completed in 1954. 

Future powerhouse intakes for 11 
main units and 2 service units were 
filled with concrete during 1950-1953. 
Because of erosion and weathering of 
the concrete piers, it was deemed ex- 
pedient from a stability standpoint to 
fill the openings because of the additional 
weight thus added to the structure. 

In 1950, about 20 in. of the vertical 
face of the deck arches on both the 
upstream and downstream sides was 
removed and replaced on the entire 
length of thedam. It too was seriously 
weathered and deteriorated. 

Extremely low tailwater conditions 
which occurred in October 1952 exposed 
the lower part of the downstream piers. 
A detailed inspection of these piers was 
immediately made (on October 16). 
This inspection revealed that the piers 
were in an advanced stage of surface 
disintegration and that severe erosion 
below the water line had taken place. 


In November 1952, a series of down- 
stream soundings were taken which 
indicated that there had been serious 
loss of material in parts of the down- 
stream concrete aprons and that the 
rock key in places was severely eroded. 

These findings indicated the necessity 
for a complete investigation and report 
on the condition of the dam. For this, 
the firm of Sverdrup & Parcel, Inc., 
was engaged in July 1953. The basic 
objectives of the investigation were to 
determine the extent of the damage and 
the nature of the repairs needed, and to 
check the structural integrity of the 
dam. 


Phases of concrete inspection 


First a field survey was made which 
included a pier by pier inspection. 
Surface erosion and deterioration were 
measured by an offset measuring rod 
which was immediately nicknamed the 
“gizmo.’’ This survey revealed that 
all the concrete had deteriorated from 
its original state. Deterioration was 
most pronounced in the pier faces 
adjacent to the spillway ogee that had 
been intermittently wetted. Aggregate 
popouts were common in this area. 
Natural cycles of freezing and thawing 
had formed measurable cavities on 


High water) 


El. 514.00" 


; High water 


480.001 


FIG. 1. Keokuk Dam, seen in cross sec- 
tion, consists of 120 piers spaced 36 ft on 
centers with 119 spillway openings be- 
tween them. Normal operating head is 
about 34 ft above base. 
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ELMER SCHAKE, A.M. ASCE 


Senior Structural Engineer 
Severdrup & Parcel, Inc., St. Louis, Mo. 


RALPH SHELTON, A.M. ASCE 


Structural Engineer 
Union Electric Co. of Missouri, St. Louis, Mo. 


down- both sides of most of the piers. These 
which cavities were largest in the vicinity of 
erious the spillway bucket and extended in 
down- some instances halfway up the spillway 
it the curve. Of the 120 piers constituting 
oded. the spillway, all were pitted in the 
essity | wetted area to various degrees—37 
report contained major cavities 6 in. or more 
r this in depth on each face; 57 contained 
cavities from 6 to 3 in. in depth; and 


Inc., 
basic 26 had minimum spalled areas of 2 in. 
ere to or less. Two piers had cavities more 
e and than 12 in. in depth on the west face 
ind to and 8 in. deep on the east face. 
f the Most of the piers had cracks on the 


downstream face which started at the 
water line and at the spring line of the 
deck arch, some continuous for the en- 
which tire height of the pier. This cracking 
occurred only in areas subjected to 


gina wetting and drying and did not extend 
x rod downward from the water line to the 
d the toe of the pier. 
that The surface of the spillways had 
from roughened and the upper inch had de- 
was teriorated from intermittent saturation. 
faces Pockets had formed at the joints be- 
t had tween construction lifts but were not 
egate deep enough to affect the hydraulics or 
ane, strength of the spillway section. 
wing Through the courtesy of the Portland 
: on Cement Association a Soniscope ex- 


Most piers had cracks on downstream face 
extending from water line up to spring 
line. One of largest cracks was on Pier 


436.00! 78, here shown. 

sec- 

ft on In field survey, piers were inspected by offset measuring 
- be- rod, nicknamed “‘gizmo,’’ to determine extent of surface ero- 
d is sion. All concrete was found to be deteriorated. Of the 120 


piers, 37 had cavities 6 in. or more in depth on both faces. 
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amination was made of the concrete in 
the spillway piers. The Soniscope con- 
sists of a pulse generator which is 
applied to one side of the concrete and 
which generates sound impulses lasting 
a few micro seconds at a frequency 
of about 20,000 cycles per sec. On the 
other side of the concrete, a pulse re- 
ceiver picks up the transmitted vibra- 
tions. Electronic circuits generate the 
pulses repetitively about 100 times a 
second. Experiments have proved that 
the velocity of propagation of the sound 
pulse varies with the quality of the con- 
crete. There is a sound theoretical basis 
for this correlation, the square of the 
velocity being closely proportional to the 
modulus of elasticity. 

Piers 77 and 78 of the dam and one of 
the interior powerhouse substructure 
piers were examined by the Soniscope. 
Piers 77 and 78 were selected for ex- 
amination because of the advanced 
cracking on their downstream faces. 
Since the powerhouse substructure piers 
appeared to be in better condition than 


the outside structures, pulse velocity - 


tests were made on one of them to 
provide a comparison with the severely 
exposed spillway concrete. 

On Piers 77 and 78, although the 
sound pulses passed through only 6 
ft of concrete, the signals were not 
clearly received when transmitted 


through areas constantly wetted by 
splash. Cracking and deteriorated con- 
crete was indicated in these areas. All 
pulse velocities below the wetted area 
were lower than 10,000 fps, indicating 
poor to questionable concrete (Fig. 2). 


Photo at left shows Soniscope being applied to pier face, while that 
at right shows equipment for taking readings on top of dam. 
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Pulse velocities obtained through the 
concrete in the powerhouse substruc- 
ture were indicative of good concrete. 
The received signals were very clear 
even when the sound path was 22 ft 
long, and velocities varied from 13,600 
to 14,600 fps. 


Cores from piers and spillways 


Cores were drilled from selected piers 
and spillways to provide samples for 
inspection and testing, holes for pres- 
sure and dye tests, and for foundation 
examination. Vertical concrete cores 
were taken from Piers 27, 77, and 100. 
On Pier 100, a core of 2!) 4-in. diameter 
was continuously drilled from the top 
of the deck down to and into bedrock. 

Horizontal cores of 6-in. diameter 
were taken through the full 6-ft width 
of Piers 37, 38, 77, 78, 98, and 99. A 
6-in.-dia core was taken 4 ft 0 in. into 
the powerhouse substructure pier that 
had been examined by the Soniscope. 

Cores of 2!/,-in. diameter were 
taken near the bottom of the bucket on 
Spillways 38, 78, and 99. These were 
taken primarily to examine the bedding 
plane of the spillway and to provide for 
pressure and dye tests. 

The concrete cut readily under the 
action of the diamond drills. A cutting 
rate of about | ft per hour was obtained 
with a 6-in. diamond drill. The 2!) ;- 
in. diamond drill penetrated about 
21/, ft per hour, while an 8-in. shot 
drill cut only about 9 in. per hour. 
Despite the ease of cutting, only two 
samples as long as 2 ft were recovered. 
The longest sound core pieces recovered 


were ft in. in length. The 
cores of 2-ft 0-in. length obtained haq 
cracks that almost severed them. 

A large amount of the aggregate cy 
by the drill contained interior cracks 
Cutting the samples with a saw als 
revealed cracks present in the interio, 
aggregate. To a lesser extent cracks 
were present in the mortar and at 
aggregate boundaries. Small voids of 
1/,-in. diameter and smaller, showing 
evidence of lime leaching, were common, 

The outer 3 to 6 in. of the cores cyt 
horizontally through eroded areas ad. 
jacent to the spillway were heavily 
weathered and crumbly and contained 
many laminations and cracks across the 
core. In the next 6 to 9 in., the 
laminations were fewer and _ spaced 
farther apart. Samples from the ip. 
terior contained a few vertical cracks. 
Cracks in the core lined up with cracks in 
the hole. After drill wash-water had 
dried, the concrete remained saturated 
to a depth of 15 to 18 in. 

Horizontal cores taken through areas 
near the fringe of the wetted area were 
generally of sounder concrete. The 
surface layer was not crumbly but 
cracks and laminations were present in 
the outer 2 to 6 in. Weak planes were 
observed in the interior, but were less 
numerous than in the wetted and eroded 
areas. Visual inspection of these holes 
after the wash water had dried, indicated 
no definite surface saturation line. 

Cores taken from the powerhous 
substructure contained concrete of bet- 
ter quality than those taken from the 
dam. The samples were longer and the 
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FIG. 2. Soniscope examination of Pier 77 gave these pulse veloc 
ity contours, in feet per second. Where velocity is above 15,000 


fps, concrete is excellent; 12,000 to 15,000, generally good; 


10,000 to 12,000, questionable; 7,000 to 10,000, generally poor 
and below 7,000 fps, very poor. 
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proken ends fitted cleanly together. 
Voids were not nearly as numerous and 
cracking in aggregate and along aggre- 
gate boundaries was less frequent. 


Dye tests on core holes 


Dye tests were conducted on the 
several core holes drilled vertically 
through the piers and diagonally into 
the spillway. When the core hole on 
Pier 100 had been drilled down to the 
intersection of the spring line of the 
deck arch, dye was injected under 
pressure. No seepage of dye was ob- 
served at this point. When this same 
core hole was about one foot above the 
intersection of the spillway ogee, dye 
was again injected. This time con- 
siderable staining of the concrete, on 
both sides of the pier, was observed. 

A dye test conducted on holes drilled 
to rock through Spillway 99 showed no 
trace of dve or bubbling under 70 psi, 
indicating a good bond between the 
concrete and the limestone foundation. 

In the dye test made at the construc- 
tion joint at the spring line of the deck 
arch on Pier 77, seepage was noted on 
the west side through the joint at a 
point 7 ft 0 in. north of the battered 
face. On the east face, seepage began 
4 ft 0 in. north of the battered face 
and extended 3 ft 0 in. further north. 

At the core hole in Spillway 78, the 
most positive evidence of seepage was 
discovered. When the dye injector was 
in position, but before any air pressure 
was applied, it was noticed that pressure 
was building up in the gage. In a 


period of about 15 minutes the gage 


registered a pressure of 5 psi. When 30- 
psi air pressure had been applied and 
the air valve closed, the air pressure 
dropped very rapidly and a few air 
bubbles were observed in the center of 
the spillway about 3 ft 0 in. down- 
stream from the toe of the spillway. 
The air pressure was then increased to 
75 psi and the valve left open just 
enough to maintain this pressure. 
After a period of several minutes bubbles 
were observed in the spillway as before, 
a few at first and then a steady stream, 
covering a patch of about 14 in. in 
diameter. A patch of bubbles then 
appeared in front of Pier 78, then of 
Pier 77, and then near the center of 
Spillway 77. Even after the air valve 
was closed, bubbling continued for 
several minutes. - 

At Pier 27 and ‘Spillway 38 no evi- 
dence of seepage was observed except 
on Pier 27, at the spring line of the 
deck arch, where seepage was observed 
at a longitudinal crack in the arch. 
During drilling operations on the deck 
it was noted that drill wash-water 
wetted this same area. 

Several piers were drilled to de- 
termine the depth of cracks on the 
downstream face. On Pier 99 the face 
cracks extended 10 in. into the pier. 
On Pier 78, the cracks were a maximum 
of 1 ft 4 in. deep. Pier 77 had cracks 
a maximum of | ft 1!/) in. deep, and 
Pier 42 had cracks 10 in. deep. This 
drilling substantiated conclusions drawn 
from the Soniscope tests. 

Compression tests on horizontal cores 
through eroded and wetted areas of 


Cofterdam for repair of 
downstream face of Keo- 
kuk Dam encloses Spill- 
ways 1 to 10. Concrete 
excavation under way for 
pier repair, and section 
of new pier concrete 
after removal of form- 
work, are shown in one 
of photos on front cover. 


piers resulted in strengths of 3,320 and 
3,603 psi on dry specimens and 2,684 psi 
on one specimen saturated in water for 
48 hours before testing. Two hori- 
zontal cores through unwetted areas of 
piers were tested dry. Compressive 
strengths were 3,200 and 3,390 psi. 

Compression tests on vertical cores 
through the piers resulted in strengths 
of from 2,445 to 4,960 psi for dry speci- 
mens and from 2,560 to 3,940 psi when 
saturated. 

Three cores from the powerhouse 
substructure were tested dry, obtaining 
compressive strengths of 3,665, 4,125, 
and 4,690 psi. 

For freezing and thawing tests, the 
6-in. concrete cores were sawed into 
specimens 2 in. long. One group of 
specimens was preconditioned by satura- 
tion, then quick frozen to 0 deg F 
and thawed to 7( deg F in water of 70 
deg F. A second group was precon- 
ditioned in 99-percent humidity at 
70 deg F, quick frozen and thawed in 
air of 99-percent humidity at 70 deg F. 
A third group of specimens was pre- 
conditioned in room atmosphere at 
70 deg F, quick frozen and thawed at a 
room temperature of 70 deg F. The 
preconditioning of each group was 96 
hours. 

Specimens in the saturated condition 
started to show loss of weight at the 
end of 50 evcles of freezing and thawing. 
At 90 cycles the average percentage of 
loss of weight was 35, and at the end of 
100 cycles the average loss was ap- 
proximately 50 percent. 

Six samples were tested at the 99- 
percent humidity condition. They be- 
gan to deteriorate at the end of 50 
cycles, and at the end of 90 cycles the 
average loss of weight was about 4 per- 
cent. At 105 cycles the average loss 
was approximately 22 percent. 

The six samples submitted to freezing 
and thawing under room humidity con- 
ditions showed no visible effects at the 
end of 130 cycles. 


Conclusions on pier concrete 


The following conclusions were 
reached on the condition of the con- 
crete piers: 

1. Deterioration is most pronounced 
through the action of freezing and 
thawing at the range of tailwater levels 
and adjacent to the spillway ogee. 
Penetration of weakened concrete is 
12 in. or more in this area. 

2. The strength of the concrete is 
proportional to the amount of alternate 
wetting and drying it has received, 
although concrete that is permanently 
wetted is sound and shows no loss of 
strength. 

3. Concrete that is alternately wet 
and dry is highly vulnerable to the ac- 
tion of weather, and all exposed con- 
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As necessary to repair 
spillway bucket 


FIG. 3. Addition of an inclined sill or 
apron at toe of spillway bucket was one of 
three chief recommendations for repair 
of Keokuk Dam. 
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crete is likewise affected to a lesser 
degree. 

As previously stated, the soundings 
taken in 1952 indicated loss of con- 
siderable material from some of the 
aprons and _ potentially dangerous 
erosion of the rock key on a number of 
them. Cores drilled through the spill- 
ways into bedrock in 1953 indicated a 
good bond of the concrete with the 
bedding plane. In only one of the 
four locations tested could it be ques- 
tioned. As previously mentioned, up- 
lift pressures and downstream air 
bubbles were encountered during dye 
injection tests on Pier 78. Because of 
the good bond with the bedrock of the 
core sample taken at this location, 
there is reason to doubt that the seepage 
is at the bed plane but rather through a 
seam in the concrete base or the lime- 
stone below. 

To better understand the action of 
the discharge jet on the present aprons 
and to test various remedial devices, a 
program of hydraulic laboratory model 
studies was undertaken. The Iowa 
Institute of Hydraulic Research was 
engaged to make these studies. 

The action of the discharge jet of the 
model was studied on a sand bed and 
also on a simulated limestone bed under 
the operating range of tailwater eleva- 
tions. A number of aprons and de- 
pressed basins, including plain and 
dentated sills, were tested. From these 
tests, two important conclusions were 
reached: 

1. For the spillway as originally 
designed, or with a supplementary 
horizontal apron, high tailwater condi- 
tions must be considered as detrimental 
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as low, since the plunging jet is more 
pronounced under high tailwater. 

2. An inclined sill, either dentated 
or plain, placed at the toe of the spillway 
bucket will control the action of the 
jet so as to place erosive action suf- 
ficiently far downstream to minimize 
the danger of undercutting. With this 
apron the jet rides beyond the toe for 
all tailwater conditions. (See Fig. 3.) 


Recommendations made 


With the results and conclusions ob- 
tained from the inspection and testing 
program, the following repairs were 
recommended : 

1. Removal of deteriorated pier 
concrete down to sound concrete at the 
tailwater line and along the ogee curve 
and its replacement, to the neat line of 
the piers, with a concrete armor plate 
having a minimum thickness of 6 in. 
The deteriorated portion is easily 
distinguished by the dark stained area 
above the ogee curve. 

2. Waterproofing and sealing of 
cracks in the bridge deck. 

3. New inclined aprons at the end 
of the spillway buckets on 8 spillways 
(Fig. 3). 

Approval of the management was 
secured to proceed with the above pro- 
gram, and in the fall of 1954 a contract 
for the repairs was awarded to Fruin 
Colnon Contracting Company of St. 
Louis, Mo. Considerable progress on 
the construction plant was made last 
fall by the contractor but high tail- 
water and cold weather prevented the 
erection of cofferdams and actual re- 
pairs have only recently been started. 

In early April of this year the con- 


tractor established his construction 
plant on the Illinois shore and during 
period of low river flow drove a sheet. 
pile cofferdam about 6 ft downstream 
from the toe of the dam, sealing of 
nine piers. The deteriorated concrete 
was easily removed with air hammers. 
In no case encountered so far has the 
deteriorated concrete been deeper than 
the 12 in. anticipated adjacent to the 
spillway ogee. 

The order of procedure for concrete 
armor replacement is to remove the 
concrete from the downstream toe of 
the piers first and pour a_ tapered 
column section 6 ft wide, varying from 
1 to 21/, ft in thickness, before con- 
tinuing excavation of the pier faces, 
At the junction of the old and new con. 
crete, a 2-in. gap is left which is thor. 
oughly cleaned and hand packed with 
a dry mix after removal of steel forms. 
This is to provide a watertight joint. 

The repair concrete contains 48 
sacks of cement and 112 Ib of fly ash 
per cu yd, plus an air-entraining agent. 
The ready-mix trucks are loaded on a 
flatear and pushed to location via the 
railroad tracks on top of the dam in 
order to protect the waterproofing of 
the deck. The concrete is placed in 
the forms by chute. Early test cyl- 
inders at 28 days have given results in 
excess of the specified strength of 3,500 
psi. Several cylinders gave a 7-day 
strength of 2,950 psi. 

At this writing (August 1) six piers 
have been completed, three have been 
poured, and dry packing is in progress 
and concrete removal finished and re- 
inforcement placed on Piers 13 and 14. 
The cofferdam has been relocated to 
include the second set of nine piers. 

For Sverdrup & Parcel Inc., Elmer 
Schake, A.M. ASCE, Senior Structural 
Engineer, is in charge of operations, 
with Ralph Shelton, A.M. ASCE, 
Structural Engineer for Union Electric, 
and E. A. Rudulph, A.M. ASCE, Pro- 
duction Mechanical Superintendent for 
Union Electric, assisting in an advisory 
capacity. 

Acknowledgement is made of the 
valuable contributions of Dr. Hunter 
Rouse, M. ASCE, of the Iowa Institute 
of Hydraulic Research; of the Rock 
Island District Corps of Engineers; 
of Paul Mercer, long associated with 
the Keokuk Plant; of M. W. Johnson, 
of the Pittsburgh Testing Laboratories; 
of the Portland Cement Association; 
and of the operating staff at the Keokuk 
Piant. 


(This article is based on a paper by 
Messrs. Schake and Shelton presented at the 
ASCE St Louis Convention, before a Power 
Division session presided over by G. J. Ven- 
cill, a member of the Division’s Executwe 
Committee. ) 
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Impact of Modern Business on Engineering Practice— 


ADVERTISING 


HERBERT C. GEE, M. ASCE 


Member, ASCE Committee on Professional Practice; 


Gee & Jenson, Inc., Consulting Engineers, West Palm Beach, Fla. 


The impact of modern business on en- 
gineering practice has been felt by all 
engineers in private practice and by a 
great majority of engineers employed 
inindustry. All of us are well aware of 
the speed-up that has occurred in recent 
vears. This speed-up makes it possible 
for an individual to work in a much 
larger territory than was the case a dec- 
ade ago. One inevitable result has been 
to emphasize the need for some forms of 
advertising to assist in keeping a firm’s 
name before prospective clients. This 
becomes a matter of concern to ASCE 
and other professional societies because 
of certain obvious conflicts between 
conventional advertising and the ac- 
cepted Code of Ethics. 

The Society’s Committee on Profes- 
sional Practice met in Kansas City on 
April 1 and 2, 1955, with all members in 
attendance, to discuss two important 
subjects assigned to it by the Board of 
Direction. The first, competitive bid- 
ding, was discussed by the Committee’s 
chairman, Raymond A. Hill in the 
August issue (p. 38). The second, ad- 
vertising by professional engineers, is my 
subject here. 

In the past two or three years, there 
have come to the attention of the So- 
ciety a great number of advertisements 
appearing in periodicals of national 
circulation and offering professional en- 
gineering services. Reprints of full- 
page spreads have been used as hand 
bills by certain engineers. 


Aims of advertising defined 


It will be helpful to examine into the 
purposes of advertising by engineers. 
Primarily, an engineer is paying for ad- 
vertising to assist a prospective client 
in his effort to locate qualified engineers 
to undertake a particular professional 
assignment. It is the opinion of the 
Committee that the greatest beneficial 
result which can be hoped for from any 
ad is that the client will take the trouble 
to examine the experience record and 
personal qualifications of the key men 
ina number of engineering firms. 

The desire to advertise professional 
services varies with the type of engi- 
neering firm seeking to obtain new busi- 
ness. The individual in private prac- 
tice has little occasion to advertise ex- 


cept in a professional directory such as 
that in CiviL ENGINEERING. Most 
firms operate as partnerships or associa- 
tions of individuals. Depending on the 
size of the firm, the area in which it prac- 
tices varies widely. 

Certain major corporations offer com- 
bined services beginning with financing, 
preliminary planning, plans and specifi- 
cations, construction and supervision 
and, finally, management of major engi- 
neering works. These firms handle large 
projects throughout the world and offer 
a combined service to a prospective 
client, usually a major industry or a 
foreign government. Such firms are 
constantly seeking new business and 
have large advertising budgets. The 
interest of our committee and the So- 
ciety is centered about their offer of pro- 
fessional engineering services, not their 
offer of financing, 
management services. One especially 
difficult problem will be to obtain the 
cooperation of such major firms in ex- 
cluding an offer of professional services 
from their package deals, about which 
they advertise so profusely. We may 
be pleasantly surprised as to their co- 
operation in this respect, and I sincerely 
hope this proves to be the case. 

The conclusions of the Committee 
were arrived at after careful study of re- 
sponses received from the questionnaire 
it had sent out. These responses indi- 
cate clearly that there is a wide diversity 
of opinion among the members of the 
profession concerning what constitutes 
proper advertising of professional engi- 
neering services. 


Recommended change in Code of Ethics 


The Committee recommends that the 
Code of Ethics, as it pertains to adver- 
tising, be amended to read as follows: 

“Tt shall be considered unprofessional 
and inconsistent with honorable and 
dignified bearing for any member of the 
American Society of Civil Engineers: 

“7. To use or countenance any paid 
advertisement, or to use or permit any 
publicity derogatory to the dignity of 
the profession.”’ 

Advertising was defined as: ‘Any 
paid publicity appearing in a publication 
of general circulation for the purpose of 


CIVIL ENGINEERING * September 1955 


construction. and. 


promoting business. Paid advertising 
shall not be deemed to include listing in 
a professional directory nor any listing 
in other directories provided that such 
listing shall be of the same size and 
nature as similar listings by other pro- 
fessional engineers likewise listed 
therein.”’ 

The Committee considers it entirely 
proper that factual statements, with or 
without illustrations, pertaining to an 
engineer’s professional activities, be 
made by him or by others for him, such 
as public relations council, in the public 
press, radio, television or other media, 
provided that their tenor is dignified and 
tends to promote knowledge of the en- 
gineer’s function in society and to ad- 
vance the standing of the profession as a 
whole, without personal aggrandizement. 

Finally, the Committee agreed that a 
dignified brochure descriptive of works 
completed by an engineer or engineering 
firm together with experience records of 
key individuals in the organization is an 
entirely proper means of informing a 
prospective client concerning their ex- 
perience and ability. Such brochures 
should not be broadcast but should be 
furnished only to those prospective 
clients who have a bona fide interest in 
obtaining professional services of the 
type offered. 

A very important question remains to 
be answered. Will the profession abide 
by such rules governing the use of ad- 
vertising? I do not believe it will be 
possible to obtain full compliance with 
this set of ground rules unless the So- 
ciety and all its members engage in an 
all-out effort to instill in the individual 
engineer an appreciation of professional- 
ism in his daily practice which will re- 
flect creditably on the profession as a 
whole. When each of us is thoroughly 
convinced that ours is a dignified, 
learned, and essential profession in 
modern society, I am convinced that 
the general quality of our professional 
conduct will improve. 


(This article ts based on the paper pre- 
sented by Mr. Gee at ASCE’s St. Louts 
Convention, before the Conditions of Practice 
session devoted to the ‘‘Impact of Modern 
Business on Engineering Practice.”’ The 
session was presided over by Mason G. 
Lockwood, Vice President, Zone IV.) 
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HARRY V. SCHNABEL, Jr., J.M. ASCE 


Washington Representative, Spencer, White & Prentis, Inc., New York, N.Y. 


A tricky underpinning job saved con- 
siderable time in the construction of a 
busy underpass in the Nation’s capi- 
tal, permitting vehicles to use the facil- 
ity much sooner than would otherwise 
have been possible. The location is 
the new Kenilworth Avenue under- 
pass, below heavily traveled Benning 
Road viaduct. The scheme finally 
adopted was to underpin three mas- 
sive concrete piers of the existing via- 
duct, thus avoiding their demoli- 
tion and reconstruction, and the 
temporary timber shoring of the span. 
The J. D. Hedin Construction Com- 
pany was the general contractor, and 
the underpinning specialists were 
Spencer, White & Prentis, Inc., for 
which the writer is Washington repre- 
sentative. 


Original and substitute plans 


The original plan called for the in- 
stallation of nine sets of temporary 
pile bents and 33-in. beams to shore 
up the viaduct girders. While the 
girders were thus supported, the exist- 
ing concrete piers, with bottoms at 
El. 30, were to be demolished and re- 
constructed to an elevation 10 ft 
deeper, or to El. 20. See Fig. 1. This 
would allow sufficient space for the 
new underpass. The reconstructed 
piers were to have rested on the tops 
of some 115 concrete-filled piles of 
16-in. diameter, each driven to 32-ton 
capacity. 

A substitute plan evolved by Spen- 
cer, White & Prentis made it possible, 
instead, to underpin the existing piers, 
as also shown in Fig. 1. The reasons 
that prompted the use of the alterna- 
tive plan were four fold: 

1. Savings in money. The plan 
enabled the contractor to turn back 
several thousand dollars to the De- 
partment of Highways of the Dis- 
trict of Columbia. 

2. Shortening of construction time. 
Underpinning materials were readily 
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available and an immediate start was 
possible with lightweight, spiral 
welded pipe and concrete. The fab- 
rication and delivery of the wide- 
flange shoring beams which would 
have been needed for temporary sup- 
port might well have taken six months. 
In addition, the time-consuming de- 
molition of heavily-reinforced con- 
crete piers was avoided, as well as pile 
driving, forming, concreting, strip- 
ping, etc., for the new piers. All the 
underpinning was to be completed 
before the bypass roadway could be 
opened, and this roadway had to be 
opened before demolition could begin. 


3. Saving in materials. A great 
amount of timber, caps, bracing, steel, 
form lumber, and reinforcing steel was 
eliminated, as well as the excava- 
tion and labor in connection with 
their use. 


4. Better safety precautions. The 
shoring towers originally planned 
would have had to be in place for at 
least a year, with traffic passing 
within a few feet of them all that 
time. They might be struck at any 
time by a passing construction ve- 
hicle, and they would be continually 
vulnerable to damage by fire, vandal- 
ism, etc. 

The proposed plans were given 
careful scrutiny by engineers of both 
the District Highway Bridge Division 
and the Bureau of Public Roads. 
These engineers investigated all ca- 
pacities, the step-by-step placing pro- 
cedure, previous applications of under- 
pinning to other types of work in the 
past, and finally, the overall effects 
on all phases of the contract. 

Borings showed the following com- 
position of the foundation material, 
measuring down from El. 34, the 
ground surface: For the first 10 ft, 
fill of sand, cinders and other debris; 
the next 5 ft, brown silty sand; the 
next 10 ft, grey-brown silty sand and 


gravel; the next 5 ft, grey clayey silty 
sand; the next 5 ft, grey silty sand: 
and, at 35 ft below the surface, gtey- 
ish brown clavey silty sand. 


Underpinning cylinders placed 


Placing of the underpinning cyl- 
inders followed well-established meth- 
ods. First an approach pit was dug 
next to the footing, and a narrow, 6-it- 
deep jacking pit was burrowed out 
beneath the footing. Each of these 
pits was carefully sheeted with hori- 
zontal timbers to prevent loss of 
ground and to keep soil disturbance 
to a minimum. 

A short piece of pipe, of 12-in. di- 
ameter, was then accurately spotted at 
the center line of the cylinder and 
driven into the ground, by hydrauli- 
cally jacking up against the bottom of 
the concrete pier, until only the top 
few inches of the pipe was visible 
above ground. A second section was 
added to the first, using a special 
welded sleeve at the joint. This 
process was repeated until the pipe 
had been driven to full depth (on 
this job, 40 ft). Whenever jacking 
became difficult on the open-end 
cylinder, hand augers and orange-peel 
buckets were brought into play 
to remove the earth from the tube. 
When final depth was reached, all 
earth was removed and the pipe im- 
mediately concreted. Next day it 
was pretested to guarantee the cylin. 
der’s capacity. 

Pretesting also was done by a well- 
established technique. Two hydrau- 
lic jacks were placed between the top 
of the concreted cylinder and the 
bottom of the pier and the load gradu- 
ally increased to 150 percent of the 
final assigned load, the extra 40-per- 
cent overload being a safety factor. 
On this job, the jacks were run up to 
60 tons, since each cylinder had origi- 
nally been assigned an ultimate +(-ton 
load, 
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pos FIG. 1. Alternative method for lowering piers of Benning Viaduct had four advantages. 
n-end It was less expensive and quicker, required less material, and was safer. In the alterna-" 
e-peel tive plan piles were jacked into position against the concrete pier in short sections. Sec- 
play tions were joined by special welded sleeve. 
tube. 
d, all 
e im- 
ay it As the cylinder penetrated the a great difference between underpin- culated vertical load. However, care- 
cylin- ground, the jacks were compensated to ning a building, which can run to a ful and constant checking with trans- 
keep the pressure constant. When tremendous weight, and a_ bridge, its failed to find any settlement or 
well- final penetration was reached, and which is comparatively light, and is rising of the piers during or after the 
drau- while the jacks still maintained their constantly subject to lateral and re- underpinning operations. 
e top load, the weight of the pier and struc- versed loadings. Consequently we Underpinning for the Benning Road 
| the ture was transferred directly to the used extra care during jacking opera- job was designed by the writer. C. J. 
radu- new cylinder by wedging a vertical tions on the viaduct, since there was a Truly was Resident Engineer, and 
f the section of I-beam in between the cyl- possibility that the bridge would be Frederick Thane, Project Engineer. 
)-per- inder and the footing. When this I- jacked up instead of the cylinder piles Particular thanks are due toG. I. Saw- 
ctor. beam took over the load, the jacks being jacked down, especially with the yer, A.M. ASCE, and to Messrs. Oman, 
up to were of course removed. In_ this 50-percent overload. Because of the Wilson, and Green of the District of 
origi- Way each of the 34 cylinder piles was importance of moments in computing Columbia Highway Department for 
)-ton driven and tested. these loads, the total tested capacity their assistance in design and overall 
Our engineers have found there is might be two or three times the cal- cooperation. 
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THE READERS WRITE. 


Structural steel collar to reduce cost of Lift Slab work 


To THE Eprtor: In his article, ‘Office 
Building of 370,000 sq ft Erected by Lift 
Slab Method,” in the June issue, J.P.H. 
Perry mentions the high cost of the cast- 
steel lifting collars required. It may be of 
interest to mention that we have designed 
and will be using on a future project what 
we call the Zinn-type collar, made up of 
structural steel angles (Fig. 1). In 
Toronto this collar costs approximately 
half as much as the cast-steel collars, or 
roughly $14 instead of $28 each. 

To check the behavior of our collar, a 
test was arranged at the University of 
Toronto, under the direction of W. P. 
Dumbleton and M. Zinn. During the first 
loading sequence, from 10 to 100 kips, 
there was no sign of cracking and the 
curve of deflections against loads indicated 
elastic behavior. At 200 kips a crack oc- 
curred in the concrete, and at 219.5 kips 
the increase in deflection was very large for 
all dials, and equilibrium was obtained 
when the load was reduced to 216.4 kips. 
The test piece failed because the concrete 
failed in punching shear. 


FIG, 1. 


The collar was designed for an 8-in. 
reinforced concrete flat plate on a column 
grid of 20 ft square. Dead weight on one 
collar for one slab is in this case 40 kips. 
With a design load of 170 lb per sq ft, the 
working load on one slab, per collar, is 68 
kips. For lifting two slabs together, the 
load per collar is 80 kips. 

Failure at the 216.4-kip test load was a 
concrete failure. The structural steel 
collar was not overstressed. The !/,-in. 
permanent deflection at top of angle legs 
would not have occurred with the collar 
fixed in place around the column. 

It is concluded that structural-steel col- 
lars in general can be used instead of cast- 
steel collars. Since this collar can repre- 
sent a saving of approximately 5 cents per 
sq ft of floor area, it is a matter of import- 
ance in the construction industry. 


W. Serton, A. M. ASCE 
W. V. Zinn & Associates Ltd. 
Consulting Engineers 


Toronto, Canada 


Zinn-type collar is made from standard structural-steel angles with stitfener plates 


welded in eight locations, two around each lifting hole (one on each side) and other four 


symmetrically placed 
at intersections of ver- 


ag 15"c toc lifting rods — 


" 
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Corner sheared from angle 


ry 


“ stiffener, tack welded 
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2" fillet welding, full depth of 
5" 
7" angle, and down into root 

of 7" angle (total 10"') 
Tack weld, toe of 7"! angle 


Shear periphery, 27" sq - 
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tical legs of angles 
composing collar. 
These last four stif- 
feners are thought to 
be unnecessary. 


used as stiffener 
| 


Tack weld to 5"' angle, 
both legs 


triangular plate, 42'' x 3" 
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fting hole partly in angle, 
partly in concrete slab 


angle, around edge ot 


Could flotation stop settlement of Mexico’s Palace? 


To THE Eprror: According to the 
article on the settlement of the Palace of 
Fine Arts in Mexico City, by Messrs. 
Thornley, Spencer, and Albin (June 
issue, p. 50), the problem seems to be to 
make the building settle at the same rate 
as the surrounding area. Might this 


58 (Vol. p. 576) | 


be accomplished by inserting a hollow 
structure beneath the building? If the 
weight of the building plus the weight 
of the hollow structure can be made equal 
to the weight of the soil removed, the 
compressive stress in the soil beneath the 
building will equal that in the surrounding 


area at that depth, and the settlemey: 
rate of the building should then equal tha 
of the surrounding area 

I believe this method has been employed 
in new construction where firm bearing 
was excessively deep, but I do not knoy 
whether it has been applied as a corrective 
measure to an existing structure. 


CLIFFORD H. HESELTON, JR., J.M. ASCE 
Lockheed Aircraft Corp. 
Burbank, Calif. 


Flotation method not 
recommended for Palace 


To THE Epiror: Perhaps we placed 
too little stress on the previous history 
of this settlement in the June article. 
Many years before city-wide settlement 
began, and in fact before the Palace of 
Fine Arts had been completed, serious 
settlement of the structure was well 
advanced. The Palace was planned to 
stand on a fill several feet above the level 
of the adjacent park and nearby streets. 
By the time the city-wide settlement 
began, the structure had already settled § 
ft or more so that it was then in a “‘bow!l" 
instead of on a ‘“‘hill.””) The Mexican 
authorities were very anxious to have the 
building jacked up to its original absolute 
elevation. It was pointed out to them 


' that the cost of such an operation would 


be altogether out of reason and _ that 
if they would merely stabilize the building 
by underpinning, at its present elevation, 
the general city-wide settlement would 
do the trick for them. If the structure 
stood still while the city settled, the net 
result—given time and the altogether 
probable continuance of the city settle: 
ment—would be that the building would 
appear to grow upwards so that in time 
it would be on the top of a mound as 
originally intended. 

It is true that so long as the building 
is cutting into the soil on which it im- 
mediately rests, the total absolute settle. 
ment will be the extent of this cutting 
plus the city-wide settlement. This local 
shearing settlement is very slow at present 
and could possibly be stopped by flotation 
tanks as suggested by Mr. Heselton. 

The flotation method of supporting @ 
structure by removing soil below founda- 
tion level and replacing this soil load by the 
building load has been used extensively 
for new construction. There are at least 
a dozen buildings in Mexico City where 
this method has been used in an attempt 
to support buildings of medium height and 

(Continued on page 98) 
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RING 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


1955 Annual Convention 


New York, N.Y. 


Statler Hotel 


October 24-28, 1955 


REGISTRATION 
Convention Rotunda, Statler Hotel 


Opens 9:00 a.m., Monday, October 
24, each Convention day 9:00 a.m. 
to 5:00 p.m. 

Registration fee $3.00 (except ladies 
and students). 


ADVANCE INFORMATION 
ON ATTENDANCE 


To assure adequate preparation to 
make your attendance at the Annual 
Convention most satisfactory, the 
Committee requests your assistance. 
It will be most helpful to have guid- 
ance in the number of persons to be 
expected tor the various functions. 
Will you please use the coupon on 
page 68, which is to be sent to J. R. 
Zehner, Convention Chairman. 


This does not constitute registra- 
tion. It will be necessary to register 
when you arrive at the Convention. 


Do not send a check covering all 
events. The only event for which 
advance payment is required is the 
Dinner-Dance on October 26, as de- 
tailed in the program. 


Your help in furnishing this advance 
information will measurably facili- 
tate the planning of the Committee. 


HOTEL ACCOMMODATIONS 


Headquarters of the Annual Con- 
vention will be the Hotel Statler, 
on Seventh Avenue between 32nd 
and 33rd Streets, directly opposite, 
and connected to, the Pennsylvania 


AUTHORS’ BREAKFASTS 


Statler Hotel 


8:15 a.m. each morning 


Briefing sessions for speakers, dis- 
cussers and program officials by in- 
vitation. Presiding: Barcray G. 
JOHNSON, Vice Chairman, Annual 
Convention Committee. 


CIVIL ENGINEERING * September 


Station. Special arrangements have 
been made to accommodate many 
Convention visitors at the head- 
quarters hotel, up to capacity, in 


the order that reservation requests 


are received. Send your reservation 


request early to assure space at the 


headquarters hotel. 


For your con- 


venience, a special request form is 
provided on page 114. Late requests 
may have to be assigned to other 


nearby hotels. 


ROOMS FOR STUDENTS 


The Hospitality Committee of the 


Metropolitan Student Chapter Con- 


ference has reserved a substantial 
number of double rooms at Sloane 


House, YMCA, 256 W. 34th St. 


(two blocks from the Convention 
hotel), for the use of visiting stu- 


ents during the Convention. 
rate is $1.50 per person. 


The 
Advance 


reservations are being coordinated 


by Marshall Jones, 


Polytechnic 


Inst. of Brooklyn, Brooklyn, N. Y. 


KICKOFF PARTY 
Monday, Oct. 24 


Cocktails, Prizes, and 
Entertainment 


5:30-7:00 p.m. Penn Top 


First general gathering of the Con- 
vention for all members and their 
wives. Tickets for admission with- 
out charge to all registered, courtesy 
of the Hospitality Committee of the 
Metropolitan Section 


Cafe Rouge Dinner and Dancing 


7:30-10:00 p.m. Cafe Rouge 


An unusual opportunity for an all- 
ASCE evening in the Statler’s 
famed Cafe Rouge. The Manager 
has made special reservation for 
ASCE tables. Tickets available to 
all who register for the Convention, 
will waive, until 10:00 p.m., the 
cover charge for dinner-dancing 
and entertainment. Dinners are 
“Dutch treat.’ When you make 
your reservation, mention the ASCE 
Convention. Music by Les Elgart. 


10:30 Analogies 


MONDAY MORNING 
Oct. 24 


Construction Division 
9:30 a.m. Ballroom 
Presiding: Charles D. Riddle, Chair- 


man, Executive Committee, Construc- 
tion Division 

Automation in Building 
Construction 


9:30 RoGER CorRBETTA, President, Cor- 


betta Construction Co., New York, 


10:30 Davip TisHMAN, President, Tish- 


man Construction Co., New York, 
N. Y. 


Engineering Mechanics 
Division 


9:30 a.m. Keystone Room 


Sponsored by Committees on Ex- 
perimental Methods and Mechani- 
cal Properties 


Presiding: Douglas L. McHenry, 
Chairman, Executive Committee, En- 
gineering Mechanics Division 


9:30 Strain Measurement Errors in Ma- 


terials of Low Modulus 

R. C. Dove, Mechanical Eng. 
Dept., Univ. of New Mexico, Albu- 
querque, N. Mex. 


10:00 Photoelastic Analysis of Stress in a 


Gravity Dam 

R. L. Sanxs, A.M.ASCE, Asst. 
Prof., Dept. of Civil Eng., Univ. of 
Utah, Salt Lake City, Utah. 


Using Non-Identical 
Equations 

R. E. Unric, Dept. of Mechanics, 
U. S. Military Academy, West 
Point, N. Y. 


11:00 Failure of Plain Concrete Under 


Combined Stresses 

B. Bresver, A.M.ASCE, Assoc. 
Prof., Univ. of Calif., Berkeley, 
Calif. 

Kar S. Pister, J.M. ASCE, Asst. 
Prof. of Civil Eng., Univ. of Calif., 
Berkeley, Calif. 


(Vol. p. 577) 59 


| 
| | 
| : 
| 
| 
| 
7 
| | 
| | | | 
| 
| | 
| | 
| | 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 
| | 
3 
| | 


Hydraulics Division 


9:30 a.m. Ivy Room 
Flood Plain Zoning 

Presiding: J. B. Tiffany, Member, 
Executive Committee, Hydraulics 
Division 


9:30 Flood Plain Zoning to Alleviate 
Flood Damage 
AnTHONyY M. Lwuwnetta, A.M. 
ASCE, Hydraulic Engineer, Bergen 
County, Hackensack, N. J. 


Discussion 

Rospert L. Smitu, A.M. ASCE, 
Director, Iowa Natural Resources 
Council, Des Moines, Iowa 


10:00 Need of Flood Plain Zoning to Sup- 
plement Flood Control Measures 
E. P. ScHULEEN, M. ASCE, Pitts- 
burgh Dist., U. S. Corps of Engi- 
neers, Pittsburgh, Pa. 


Discussion 

Rosert E. Cypuers, A.M. ASCE, 
Supervising Engineer, Div. of Water 
Policy and Supply, New Jersey 
Dept. of Conservation and Eco- 
nomic Development, Trenton, N. J. 


10:30 Land-Economics Aspects of Flood 
Plain Zoning 
WALTER B. LANGBEIN, A.M. ASCE, 
Hydratilic Engineer, U. S. Geologi- 
cal Survey, Washington, D. C. 


Discussion 
H. ALDEN Foster, M. ASCE, Par- 
sons, Brinckerhoff, Hall & Mac- 
donald, New York, N. Y. 


11:00 Applications of Zoning Principles 
and Laws to Flood Plain Zoning 
HvuGH Pomeroy, Director, Dept. of 
Planning, Westchester County, 


Sanitary Engineering Division 


9:30 a.m. West Room 


Design and Research 


Presiding: Blucher A. Poole, Mem- 
ber, Executive Committee, Sanitary 
Engineering Div.; Nelson L. Nem- 
erow, Chairman, Committee on Sani- 
tary Engineering Research, Sanitary 
Engineering Div. 


9:30 Submarine Ocean Outfalls for Sew- 
age Disposal 
ERMAN A. Pearson, A.M. ASCE, 
Assoc. Prof., Sanitary Eng., Univ. 
of Calif., Berkeley, Calif. 
GERALD T.OrLOos, J.M.ASCE, Asst. 
Prof., Dept. of Civil Eng., Univ. of 
Calif., Berkeley, Calif. 
Vinton W. Bacon, M. ASCE, 
Executive Officer, State Div. of 
Water Pollution Control, Sacra- 
mento, Calif. 
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10:15 The Mechanism of Reaeration in 
Natural Streams 


Dona.p J. O'Connor, J.M. ASCE, 
Prof., Dept. of Civil Eng., Manhat- 
tan College, New York, N. Y. 
E. Dossins, A.M. ASCE, 
Assoc. Prof., Sanitary Eng., New 
York Univ., New York, N. Y. 


11:00 A New Approach to Trickling Filter 
Design 


T. INGRAM, M. ASCE, 
Adjunct Prot., New York Univ., 
New York, N. Y. 


Surveying and Mapping 
9:30 a.m. 


Presiding: R.H. Lyddan, Chairman, 
Executive Committee, Surveying and 
Mapping Div. 


East Room 


9:30 The Electronic Distance Meter 
E. F. Gicas, Berlin, Germany. 


10:00 Surveys and Maps for the Air Force 
Academy 
Epwarp A. MErRILL, M. ASCE, 
Assoc. Partner, Skidmore, Owings 
& Merrill, Colorado Springs, Colo. 


10:30 Surveying in the Arctic 
S. S. Cookr-YarRBorouGH, A.M. 
ASCE, Engineer, Tippetts-Abbett- 
McCarthy-Stratton, New York, 
Now. 


11:00 Horizon Sweep 
Ropert H. Lyppan, A.M. ASCE, 
U. S. Geological Survey, Washing- 
ton, D.C. 


COOPERATION LUNCHEON 
Monday, Oct. 24 


PROFESSIONAL 
| 12:30 p.m. 


Georgian Room 


Sponsored by Committee on Condi- 
tions of Practice 


Speaker: CARLTON S. PRocTOR, 
| Past President, ASCE. 


Subject: EJC—National and Re- | 
| gional Unity in the Engineering | 
Profession. | 
Toastmaster: Mason G. Lock- | 
woop, Chairman, Committee on 
Conditions ot Practice; Vice Presi- 
dent, ASCE. 

Officers and members of all EJC 
Societies are cordially invited to at- | 
tend this luncheon, sharing the topic | 


of timely concern to the profession. 
Per plate, $4.00. Tickets for this | 


event should be purchased before 
10:00 a.m. on Monday. 
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MONDAY AFTERNOON 
OCT. 24 


Conditions of Practice Session 


2:30 p.m. Georgian Room 


Is Engineering Registration a 
Professional Asset? 


Presiding: Mason G. Lockwood 
Zone IV, Vice President, ASCE 


2:00 Eastern Experience 
NEWELL L. NUSSBAUMER, A.M 
ASCE, Consulting Engineer, Nuss. 
baumer & Clarke, Buffalo, N. y, 
former Member, N. Y. State Boar 
of Eng. Registration. 


2:20 Western Experience 
STEPHENSON B. BARNES, M. ASCE, 
Consulting Structural Engr., Los 
Angeles, Calif.: Member, Calif 
Board ot Registration for Civil and 
Professional Engrs. 


2:40 General discussion (using speakers 
as a panel) 


Engineering Educatian—How Much 
Science and How Much Technology 


3:00 The ASEE Evaluates Engineering 
Education 
L. E. Grinter, M.ASCE, Dean of 
Graduate School and Director of 
Research, Univ. of Florida, Gaines. 
ville, Fla.; Chairman, Amer. Society 
of Engineering Education, Commit 
tee on Evaluation of Eng. Education, 


3:30 Discussion 
Harry S. Rocers, M.ASCE, Pres: 
dent, Polytechnic Inst. of Brook- 
lyn, Brooklyn, N. Y. 


3:45 Training Civil Engineers for Civil 
Engineering 
B. A. WuIsLterR, M.ASCE, Heat, 
Dept. of Civ. Eng., Pennsylvania 
State Univ., State College, Pa. 


4:10 General discussion (using speakers 
as a panel) 


Engineering Mechanics 


2:30 


Division 
2:30 p.m. Keystone Roon 
Sponsored by Fluid Dynamic 
Committee 


Presiding: John F. Ripken, Chairman 
Committee on Fluid Dynamics, Eng- 
neering Mechanics Div. 


2:30 Shear Transmission from a Turb- 
lent Flow to Its Viscous Bounday 
Sublayer 
Hans A. EINSTEIN, M. ASCE, 
Assoc. Prof., Dept. of Mechanic 
Eng., Univ. of Calif., Berkele!, 
Calif. 
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3:15 A Study of The Causes of Wind- | 
Induced Vibrations in Aerial Cables 
J. Bell Telephone Labs. 
Whippany Lab., Whippany, N. J 


4:00 Boundary Layer Development at an 
Open Channel Inlet 


Jacques W. DELLEvR, J.M.ASCE, 


Instr. in Civil Eng., Columbia 
Univ., New York, N. Y. 
Construction Division | 
2:30 p.m. Ballroom | 
| 


Presiding: Charles D. Riddle, Chair- 
man, Executive Committee, Construc- 
tion Div. 


2:30 St. Lawrence Seaway 
ArvE S. WiKkstrom, A.M.ASCE, 
Consulting Engineer, Skaneateles, 


Sanitary Engineering Division 


2:30 p.m. West Room 


Atmospheric Pollution 


Presiding: Roy J. Morton, Vice 
Chairman, Executive Committee, 
Sanitary Engineering Div.; Paul W. 
Purdom, Chief, Div. of Environ- 
mental Sanitation, Dept. of Public 
Health, Philadelphia, Pa. 


2:30 The U.S.P.H.S. Research Program 
in Air Pollution 
ARTHUR STERN, Chief, Air Pollu- 
tion Control Activities, Robert A. 
Taft Sanitary Eng. Center, U. S. 
Public Health Service, Cincinnati, 
Ohio. 


3:00 Experience with the New Wash- 
ington, D. C., Incinerator 
Wittiam A. XANTEN, M. ASCE, | 
Supt., Div. of Sanitation, Eng. | 
Dept., Washington, D. C. 


3:30 Assessment and Control of Radio- 
logical Environmental Contamin- 
ants 
James G. TERRILL, Chief, Radio- 
logical Health Branch, Div. of Sani- 
tary Eng. Services, U. S. Public 
Health Service, Washington, D. C. 


4:00 Sanitary Engineering Incomes 
Joun C. Bumsteap, M.ASCE, 
Consulting Engineer, Alfred Le- 
Feber & Assocs., Cincinnati, Ohio. 


ARTHUR Caster, M.ASCE, 
Principal Engineer in charge of 
Sewage Disposal Program, City of 
Cincinnati, Cincinnati, Ohio. 


Waterways Division 


2:30 p.m. East Room 

. | 
Panel Discussion: 
ances 


Bridge Clear- 


Presiding: Clarence C. Burger, 
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Executive Committee, 


Chairman, 
Waterways Div. 


Moderator: Lacey V. B. Murrow, 
M.ASCE, Brig. Gen., U. S. Air Force, 
Reserve; Transportation Consultants, 
Inc., Washington, D. C. 


2:30 The Interest of Bureau of Public 


Roads in Navigational Clearance 
Requirements for Highway Bridges 
WALTER Administrative 
Officer, Bureau of Public Roads, 
Dept. of Commerce, Washington, 
Duc, 


3:15 Need for Realistic Approach to 


Bridge Clearances over Navigable 
Inland Waters of U. S. 

E. C eary, Executive 
Vice President, N. Y. Towboat 
Exchange, Inc., and Harbor Car- 
riers, Port of New York and North 
Atlantic Repr., Amer. Waterways 
Operators, Inc. 

N. L. CaruTHers, Asst. to Presi- 
dent, Commercial Transport Corp., 
New Orleans, La. 


4:00 The Navigational Clearance Prob- 


lem in Northeastern U. S. 


ERHARD E. DITTBRENNER, High- 
way Engineer, Div. 1, Bureau of 
Public Roads, Albany, N. Y. 


TUESDAY MORNING 
Oct. 25 


Air Transport Division 


9:30 a.m. Ivy Room 


Presiding: Terry J. Owens, Member, 
Executive Committee, Air Transport 
Div. 


9:30 Report of Committee on Design of 


Overlay Pavements 

ROBERT HoronjeFF, A.M. ASCE, 
Lecturer in Transportation Eng. 
and Research Engineer, Inst. of 
Transportation and Traffic Eng., 
Univ. of Calif., Berkeley, Calif. 


10:30 N. Y. International Airport—Air- 


plane and Passenger Terminal 
Joun M. Kyte, Jr., M. ASCE, 
Chief Engineer, Port of New York 
Authority, New York, N. Y. 


Engineering Mechanics 


9:30 a.m. Keystone Room 


Sponsored by Committee on 
Elasticity 
Presiding: George Winter, Chair- 


man, Committee on Elasticity, Engi- 
neering Mechanics Div. 


9:30 Analytical Studies of Action of Thin 


Flexible Surfaces Under Load over 
Flexible Subgrades 


E. REISSNER, Dept. of Mathe- 


matics, Mass. Inst. of Technology, 
Cambridge, Mass. 


10:00 Grillage Beams on Elastic Founda- 


tion 
B. DRAPKIN, Flushing, N. Y. 


10:30 On Some Problems in Bending of 


Thick Rectangular Plates 

D. FREDERICK, J.M.ASCE, Instruc- 
tor, Applied Mechanics Dept., Vir- 
ginia Poly. Inst., Blacksburg, Va. 


11:00 Stresses in Cylindrical Pressure 


Vessels Supported by Elastic Foun- 
dations 

W. A. BootHe; R. T. Gray; G. 
Horvy, Design Analysis Unit, Knoll 
Atomic Power Lab., General Elec- 
tric Co., Schenectady, N. Y. 


Sanitary Engineering Division 


9:30 a.m. West Room 


Water and Sewage Problems in 
Suburban Areas 


Presiding: Richard R. Kennedy, 
Member, Executive Committee; 
Dwight F. Metzler Member, Com- 
mittee on Public Health Activities, 
both of Sanitary Eng. Divsion. 


9:30 New Jersey’s Approach to Control 


of Water and Sewage Problems in 
Suburban Areas 

ALFRED H. FLETCHER, Director, 
Div. of Env. Sanitation, Dept. of 


Health, Trenton, N. J. 


SANITARY ENGINEERING 
LUNCHEON 


Tuesday, Oct. 25 


12:30 p.m. Ballroom 


Sponsored jointly by Sanitary Engi- 
neering Div., Metropolitan Section, 
Sanitary Group, and AIDIS (Inter- 
American Assoc. of Sanitary Engi- 
neers) 


Speaker: STANLEY T. OREAR, Re- 
search Director, Commerce and 
Industry Assn. of New York, 
New York, N. Y. 


Subject: Public Planning from the 
Businessmans’ Point of View 


Presiding: RALPH E. FUHRMAN, 
Chairman, Executive Committee. 
Sanitary Engineering Div.; Fran- 
cis ELpER, President, U. S. A. Sec- 
tion, Inter-American Assoc. of Sani- 
tary Engineers, New York, N. Y. 

For this subject of general concern 
to all engineers, all members, guests 


and friends of ASCE are cordially 
invited to attend. 


Tickets for this event must be pur- 
chased before 10:00 a.m. on Tues- 
day. Per plate, $4.00. 
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10:15 Planning Sewerage Services for 
Suburban Areas 
R. E. Lawrence, M. ASCE, Black 
& Veatch, Kansas City, Mo. 
CHARLES R. VeELzy, M. ASCE, 
Nussbaumer, Clarke & Velzy, New 
York, N. Y. 
GEORGE W. Rerp, A.M. ASCE, 
Assoc. Prof., School of Civil Eng., 
Univ. of Oklahoma, Norman, Okla. 


11:00 Financing Water and Sewer Exten- 
sions in Suburban Areas 


Henry E. Hawkins, 
Delafield & Wood, New York, N. Y. 


Structural Division 


9:30 a.m. Georgian Room 
Presiding: | Maurice N. Quade, 
Member, Executive Committee, Struc- 
tural Div. 


9:30 Bending Stresses in Edge-Stiffened 
Domes 
Mario SaArtvapori, M. ASCE, 
Prof., Columbia Univ., New York, 


10:00 Heavy and Tall Building Problems 
in Mexico City 
LEONARDO ZEEVAERT WIECHERS, A. 
M. ASCE, Univ. of Mexico, Mexico, 
D. F., Mexico. 


10:30 Hipped-Plate Building Construc- 
tion—A Symposium 
Moderator: GEORGE WINTER, M. 
ASCE, Prof., Cornell Univ., Ithaca, 
Mio S. Kercuum, M. ASCE, Con- 
sulting Engineer, Denver, Colo. 
Joun J. Driske_t, A.M. ASCE, 
Consulting Engineer, San Gabriel, 
Calif. 


Waterways Division 
9:30 a.m. East Room 


Sponsored by Committee on 
Coastal Engineering 


C. Burger, 
Committee, 


Presiding: Clarence 
Chairman, Executive 
Waterways Div. 


9:30 Model Studies of Wave Refraction 


G. C. RALts, JR., Research Associ- 
ate, Univ. of Calif., Berkeley, Calif. 


10:00 The Design Wave in Shallow 
Water 
R. L. Wrecer and k. B. BEEBE, 
Research Associates, Univ. of Calif., 
Berkeley, Calif. 


10:30 Wave Run-up and Overtopping on 
Shore Structures 
THORNDIKE SAVILLE, JR., J.M. 
ASCE, Asst. Chief, Research Div., 
U. S. Beach Erosion Board, Wash- 
ington, D. C. 
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11:00 Absorption of Wave Energy by 
Vertical Walls, with Special Refer- 
ence to Coastal Protection and 
Harbor Structures 
Bruun, Assoc. Research Prof., 
Univ. of Florida, Gainesville, Fla. 


TUESDAY AFTERNOON 
OCT. 25 


Air Transport Division 


2:30 p.m. Ivy Room 


Presiding: Terry J. Owens, Member, 
Executive Committee, Air Transport 


Div. 


2:30 The Effect of Airport Distance on 
Traffic Generation 
James C. Bucktey, President, 
James C. Buckley, Inc., New York, 
N.Y. 


3:30 What Is the Story of Aviation 
Today 
JosepH D. Bratt, A.M. ASCE, 
Asst. Administrator, CAA, Wash- 
ington, D. C.; Member, Executive 
Committee, Air Transport Division. 


Engineering Mechanics and 
Structural Divisions —Joint 


Session 
2:30 p.m. Keystone 
Sponsored by the Committee on 
Elasticity 
Presiding: E. C. Hartmann, Mem- 


ber, Executive Committee, Structural 
Division; H. N. Hill, Member, Exec- 
utive Committee, Engineering Mech- 
anics Div. 


2:30 Lateral Buckling of Eccentrically 
Loaded I-Columns 
Mario SALvapori, M. ASCE, Pro- 
fessor, Dept. of Civ. Eng., Columbia 
Univ., New York, N. Y. 


3:00 Unsymmetrical Bending of Beams 
with and Without Lateral Bracing 
Leo Zetiin, A.M. ASCE, Senior 
Designer, Ammann & Whitney, New 
York, N. Y. 
GEORGE WINTER, M. ASCE, Pro- 
fessor, Dept. of Structural Engi- 
neering, Cornell Univ., Ithaca, N. Y. 


3:30 Elasti-Plastic Analysis of Single- 
Span Beams and Frames 
HERBERT A. SAWYER, JR., M. 
ASCE, Assoc. Prof., Civ. Eng., 
Univ. of Connecticut, Storrs, Conn. 


4:00 Impact Resistance of Reinforced 
Concrete Beams 
F. T. Mavis, M. ASCE, Prof. and 
Head, Civ. Eng. Dept., Carnegie 
Institute of Technology, Pittsburgh, 
Pa. 


M. J. Greaves, A.M. ASCE, Prof, 
Civ. Eng. Dept., Utah Agric. Cg. 
lege, Logan, Utah. 

F. A. Ricwarps, J.M. ASCE, Grad. 
Student, Carnegie Inst. of Tech. 
Pittsburgh, Pa. 


Sanitary Engineering Division 
and AIDIS—Joint Session 


2:30 p.m. West Roon 


International Aspects of Sanitary 
Engineering 


Presiding: Ralph E. Fuhrman, Chair. 
man, Executive Committee, Sanitary 
Engineering Div.; Francis Elder, 
President, U.S.A. Section, Inter. 
American Assoc. of Sanitary Engi- 
neers (AIDIS), New York, N.Y. 


2:30 Sanitary Eng. Programs Operated 
by Foreign Operations Admin. in 
Africa, Near East and South Asia 
VINCENT B. LAMOUREUX, M. ASCE, 
Asst. Chief, Near East, Africa, Asia 
Branch, Public Health Div., For- 
eign Operations Admin., Washing. 
ton, 


3:15 Water Supply in Arctic Areas 
Lioyp K. CLark, M. ASCE, Part- 
ner, Clark & Groff, Salem, Oreg. 
Amos J. ALter, M. ASCE, Chief 
Sanitary Engineer, Alaska Dept. of 
Health, Juneau, Alaska. 


4:00 Recovery of Usable Water from 
Saline Water 


Davip B. Situ, Prof. of Civil 
Eng., Univ. of Florida, Gainesville. 


Waterways Division 
2:30 p.m.. East Room 
Sponsored by Committee on 
Coastal Engineering 


C. Burger, 
Committee, 


Presiding: Clarence 
Chairman, Executive 
Waterways Div. 


2:30 Shallow-Water Wind Waves in 
Laboratory Channels 
GARBIS KEULEGAN, Hydraulic Re- 
search Engineer, National Bur. of 
Standards, Washington, D. C. 


3:00 Sand Bypassing System at Rudee 
Inlet for Nourishment of Virginia 
Beach 
Tuomas J. McDona tp, Consulting 
Engineer, Virginia Beach, Va. 
Myron A. Strurceon, M. ASCE, 


Consulting Engineer, Virginia 
Beach, Va. 

3:30 Alternatives to Stone in Breakwater 
Construction 


REUBEN M. Jounson, M. ASCE, 
Field Engineer, Portland Cement 
Assn., Los Angeles, Calif. 


4:00 Design Problems Involved in Pro- 
tection from Tsunamis 
KENNETH KapPLan, Research Asso- 
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‘E, Prof, ciate, Broadview Research and De- | 10:30 Annual Reports CEC, USN, Norfolk, Va.; Charles 
ric. Col. velopment, Arlington, Va. By the President C. Zollman, A.M. ASCE, Chief 
Engr., Vacuum Concrete, Inc., 
By the Executive Secretary Pa: Hen W. 
of Tech, 11:00 Presentation of Awards Pearce, President, Pearce & Gresham 
i POWER DIVISION FIELD TRIP Norman Medal to Karl Terzaghi, Co., General Contractors, Decatur, 
Tessdny, Oct 25 Hon. M. ASCE, Prof. of Civil Ala. 
Eng., Harvard Univ., Cambridge, 
jiVision 2:30 p.m. Mass. 
ion 
Buses will leave the 34th St. en- J. James R. Croes Medal to John | 
West Roon trance of the Statler Hotel at 2:30 S. McNown, M. ASCE, Prof. of | ANNUAL MEMBERSHIP 
p.m. sharp, to take those desiring to Eng. Mech., Univ. of Mich., Ann LUNCHEON 
Sanitary inspect the Edward F. Barrett Power Arbor, Mich. 
Plant of the Long Island Lighting James Laurie Prize to Joseph N. 
Co. in Island Park, Long Island, Bradley, M. ASCE, Hydraulics Wednesday, Oct. 26 
n, Chair cast of Idlewild Airport. The plant Engr, U. S. Bureau of Public 19:30 p.m. Ballroom 
Sanitary is now in an advanced stage of con- Roads, Washington, D. C. 
s Elder struction. Initial capacity will be T Fi R : Toastmaster: JOHN R. ZEHNER, 
, Inter. 156,000 kw. The plant will oper- | homas itch Rowland Prize to Chairman, Annual Convention 
ry M. N. Quade, M. ASCE, Partner, Committee 
y Engi. ate at steam pressures ot 1,800 psig, Parsons, Brinckerhoff, Hall & M . | 
Y. 1,000 deg F, the steam to be re- wort i - rial Honorary Membership Awards: by | 
heated to 1000 deg F, after passing Past President Roy G 
an > through a portion of the turbine. Arthur M. Wellington Prize to R. J. DEN to: | 
» Asia The plant will be ready for testing Ivy, A.M. ASCE, Bridge Engr., Frank A. Banks, M. ASCE, Con- 
in August 1956. State Sacra- sultant to Bureau of Reclamation, | 
Features that will be of interest to = Coulee Dam, Wash. | 
ivil tl latively lv. Eng., Univ. o alif., 
| cul engineers are the relatively Calis Siewart Mitchell, | | 0. M. ASCE, Rear | 
ington Office, Arctic Inst. of North 
g water system. Prepara a 3 America, Washington, D. C. 
s tion of the site is described in Pro- ASCE, Project Engr., San Francisco 
; ceedings Paper No. 634 by William Bay Toll Crossings, Berkeley, Calif. ; | 
Part- Vernon J. Richey, A.M. ASCE, tive Director, Allegheny Conference 
reg. ine Senior Bridge Engr., San Francisco on Community Development and | 
, Chief Buses will return to the Statler Bay Toll Crossings, Berkeley, Calif.; Pittsburgh Regional Planning As- | 
dept. of Hans ot 239 wan. C. F. Scheffey, J.M. ASCE, Dept. soc., Pittsburgh, Pa. 
Price per person, $3.00. of Civil Eng., Univ. of Calif., Berk- Joun I. Parcet, M. ASCE, Vice 
+ on eley, Calif. President, Sverdrup & Parcel, St. 
Collingwood Prize for Junior Mem- Louis, Mo. | 
‘i ’ bers to William J. Bauer, J.M. All members, their ladies, guests | 
Brena CONSULTANTS’ DINNER ASCE, Senior Designer, Harza and friends of ASCE are cordially | 
aiictiios Tuesday, Oct. 25 Eng. Co., Chicago, III. invited to attend this luncheon. | 
The Waldorf Astoria J. C. Stevens Award to M. R. Car- Per plate, $4.25. Tickets must be 
stens, A.M. ASCE, Assoc. Prof. of purchased before 10:00 a.m. on 
a Annual Dinner of American Insti- Civ. Eng., Georgia Inst. of Tech., Wednesday. | 
tute of Consulting Engineers Atlanta, Ga., recognizing his part in 
e on : , the discussion of the paper, ‘‘Mech- 
anics of Manifold Flow.” 
bisa 7:30 Dinner Karl Emil Hilgard Prize to J. M. STUDENT CHAPTER 
ren Presiding: FRANcIS S. FRIEL, M. Robertson, M. ASCE, Prof. of 
mittee, ASCE, President, American Inst. Theoretical and Applied Mech., CONFERENCE 
of Consulting Engineers, New Univ. of Ill., Urbana, Ill.; Donald Ww t 
es in York, N. Y. Ross, Assoc. Prof. of Eng. Research, a 
Speaker: CHARLES F. KETTERING, Penn. State Univ., University Park, 2:30 p.m. East Room 
ic Re- Hon. M. ASCE, Director and vhs Presiding: John C. Totten, Chair- 
ur. of Research Consultant, General Rudolph Hering Award to Harvey man, Metropolitan Student Chapter 
: Motors Corp., Detroit, Mich. F. Ludwig, M. ASCE, San. Engr., Conference, Manhattan College, 
Engineers who wish to attend should Dir., USPHS, Washington, D. C.; New York, N. Y. 
Rudee address inquiries as to tickets to the | W. F. Langelier, Prof. of San. i 
rginia headquarters of the American Insti- | Eng., Univ. of Calif., Berkeley, 2:30 Introduction of Chapter Repre- 
tute of Consulting Engineers, 33 W. Calif.; Russell G. Ludwig, A.M. sentatives 
ulting 39th St., New York 18, N. Y. ASCE, Consulting Engr., El Monte, EnocH R. NEEDLES, President 
Calif. ASCE. 
SCE, Leon S. Moisseiff Award to John Rosert H. Dopps, Chairman, Sub- 
rginia M. Biggs, A.M. ASCE, Assoc. Prof. committee on Student Activities, 
WEDNESDAY MORNING of Structural Eng., Mass. Inst. of Annual Convention Committee. 
water OCT. 26 Tech., Combe. Mass. 3:00 The Quality of Our Educational 
. James W. Rickey Medal to E. S. Program 
SCE, , Harrison, M. ASCE, Asst. Chief THORNDIKE SAVILLE, M. ASCE, 
ment Annual Business Meeting Engr., Georgia Power Co., Atlanta, | Dean of Engineering, New York 
of ASCE Ga.; C. E. Kindsvater, M. ASCE, 
Ste : Univ., New York, N. Y. 
Prof. of Civil Eng., Georgia Inst. 
Pro- 10:30 a.m. Georgian Room | of Tech., Atlanta, Ga. | 3:20 Selecting Our First Job 
Presiding: William Roy Glidden, | Construction Engineering Prize to Tuomas J. Fratar, M. ASCE, 
Asso- President ASCE | J. A. Dominy, M. ASCE, Comdr., Associate Partner, Tippetts, Ab- 
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bett, McCarthy & Stratton, New 
York, N. Y. 


3:40 The Importance of Registering as 
a Professional Engineer 
T. KeitH Executive Secre- 
tary, National Council of State 
Boards of Eng. Examiners, Colum- 
bia, S. C. 
For special hotel accommodations 
for students see elsewhere in this 
program. 


WEDNESDAY AFTERNOON 


OCT. 26 | 
Engineering Mechanics 

Division 

2:30 p.m. Keystone Room 


Sponsored by Committee on Plas- 
ticity Related to Design 


Presiding: Bruce G. Johnston, Chair- 
man, Committee on Plasticity Related 
to Design, Engineering Mechanics 
Div. 


2:30 A Virtual Displacement Method for 
Determining Stability of Beam- 
Columns Above Elastic Limit 
ROBERT L. KeETTER, J.M. ASCE, 
Research Asst., Fritz Eng. Lab., 
Lehigh Uniy., Bethlehem, Pa. 


3:00 An Approximate Solution for Plastic 
Behavior of Circular Membranes 
N. A. Wein, J.M. ASCE, Designing 
Engineer, Development Div., M. W. 
Kellogg Co., New York, N. Y. 


3:30 Shear Deflection of Wide-Flange 
Steel Beams in the Plastic Range 
W. J. Hatt, J.M. ASCE, Prof., 
Dept. of Civil Eng., Univ. of IIli- 
nois, Urbana, III. 
N. M. Newmark, M. ASCE, Re- 
search Prof., Structural Eng., Univ. 
of Illinois, Urbana, III. 


| Highway Division 
2:30 p.m. Washington Room 
Highway Engineering Manpower 


Presiding: Roy E. Jorgensen, Chair- 
| man, Executive Committee, Highway 


Div. 


2:30 Panel presentations by: 

E. Friits, M. ASCE, Com- 
mittee Chairman, Vice President in 
Charge of Eng., Automotive Safety 
Foundation, Washington, D. C. 
Haro_tp G. Sours, A.M. ASCE, 
Partner, Baldwin & Sours, Colum- 
bus, Ohio. 

ROBLEY WINFREY, M. ASCE, High- 
way Engineer, Personnel and Train- 
ing Office, Bureau of Public Roads, 
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U.S. Dept. of Commerce, Washing- 
ton, D.C. 


Dwicut H. Bray, M. ASCE, Direc- 


tor, Maintenance Dept., State 
Highways, Frankfort, Ky. 

HARMER E. Davis, A.M. ASCE, 
Prof., Dept. of Civil Eng.; Director, 
Inst. of Transportation and Traffic 
Eng., Univ. of Calif., Berkeley, 
Calif. 


Power Division 


2:30 p.m. Ivy Room 
Presiding: R. A. Sutherland, Vice 
Chairman, Executive Committee, 
Power Div. 


2:30 Circulating Water System of Trom- 


bay Thermal Station 

G. E. ArcuispaLp, A.M. ASCE, 
Engineer, Ebasco Services, Inc., 
New York, N. Y. 

W. Watrace, M. ASCE, Chief 
Engineer, Sir Bruce White, Wolfe 
Barry & Partners, London, Eng- 
land. 


3:15 History of Power Cost in New Eng- 


land 


H. M. Turner, Consulting Engi- 
neer, Boston, Mass. 


4:00 Prefabricated Piping-Film 


Furnished by Grinnel Company, 
New York, N. Y. 


Sanitary Engineering Division 


2:30 p.m. West Room 


Design and Research 


Presiding: Richard Hazen, Member, 
Executive Committee, Sanitary Engi- 
neering Div.; Charles R. Velzy, M. 
ASCE, Nussbaumer, Clarke & Velzy, 
New York, N.Y. 


2:30 Lime Reclamation from Water 


Softening Sludge 

FRED KRAuSE, Board of Water and 
Elec. Light Commissioners, Lans- 
ing, Mich. 


3:15 Solids Consideration in Dispersed 


Growth Aeration 

NELSON L. NemMerow, A.M. ASCE, 
Assoc. Prof., Dept. of Civil Eng., 
North Carolina State College, Ral- 
eigh, N. C. 


4:00 Design Factors in Activated Sludge 


Process 
L. S. Kraus, Chemist, Greater 
Peoria Sanitary Dist., Peoria, III. 


Structural Division 


2:30 p.m. Georgian Room 


Presiding: Earnest C. Hartmann, 
Vice Chairman, Executive Committee, 
Structural Div. 


w 


:30 Wind Loadings on Tall, Guyed 


Steel Towers 

Ropert H. SHERLOCK, M. ASCE, 
Dept. of Civil Eng., Univ. of Mich, 
Ann Arbor, Mich. 


:15 Design of Tall, Guyed Steel Tower; 


Epwarp COHEN, J.M. ASCE, Am. 
mann & Whitney, New York, N. y. 


:00 Construction of Tall, Guyed Stee 


Towers 


R. A. VAUGHAN, Product Manager, 
Dresser-Ideco Co., Columbus, Ohio 


ANNUAL DINNER AND 
DANCE 


Wednesday Evening 


6:30 Assembly and cocktails, Ro- 
tunda 

Cocktails courtesy of Hospitality 

Committee, Metropolitan Section. 


7:30 Dinner, Ballroom 


9:00 President’s Reception and 
dancing 

Dinner, music, dance music, enter- 

tainment. 


For this social evening, special 
arrangements can be made for the 
reservation of tables seating 10 per- 
sons. Members may underwrite 
complete tables, or pool reserva- 
tions with others. Orders for tables 
must be accompanied by check in 
full and list of guests. Send orders 
and checks to: 

The American Society of Civil 

Engineers, 33 West 39th St., New 

York 18, N. Y. 
The published seating list will close 
at 2:00 p.m. Tuesday, October 19. 
Tickets purchased after that hour 
will be assigned to tables in order of 
purchase. Sale of tickets will be 
limited to capacity of the Ballroom. 


Formal dress. Per plate, $10.00. 


THURSDAY MORNING 
OCT. 27 


Highway Division 


9:30 a.m. West Room 


Control of Highway Access 


Presiding: Curtis J. Hooper, Mer- 
ber, Program Committee, Highway 
Div. 


9:30 Dividends from the Los Angeles 


Freeway System 
Liroyp Avpricu, City Engineet, 
Los Angeles, Calif. 
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10:00 Control of Highway Access in 
Indiana 


C. E. VoGELGEsANG, M. ASCE, 
Chief Engineer, State Highway 
Dept. of Indiana, Indianapolis, 
Ind. 


10:30 Economic Effects of Modern Lim- 
ited-Access Highways Including 
Property Value Changes near Gulf 
Freeway 
D. C. Greer, M. ASCE, Highway 
Engineer, State Highway Dept., 
Austin, Tex. 


11:00 Control of Highway Access 


B. D. TatLamy, A.M. ASCE, Chair- 
man, N. Y. State Thruway Author- 
ity, Albany, N. Y. 


11:30 Analysis of Highway User Benefits 
for Completing Interstate System in 
California 
RatpH A. Moyer, A.M. ASCE, 
Prof. of Civil Eng., Inst. of Trans- 


portation and Traffic Eng., Univ. of 
Calif., Berkeley, Calif. 


FACULTY ADVISERS 


CONFERENCE 

Thursday, Oct. 27 

9:00 a.m. Dallas Room 
Presiding: C. RussELt DoLe and 


CHARLES E. CLARRIDGE, regional 
members, Committee on Student 
Chapters 


Faculty Advisers of 50 ASCE Stud- 
ent Chapters in the Middle Atlantic 
and northeastern areas will convene 
upon invitation for discussion of 
Chapter operations. 


This all-day conference, while pri- 
marily for Faculty Advisers, is open 
to any and all who may be inter- 
ested in Society activities in behalf 
of civil engineering students. 


Power Division 


9:30 a.m. East Room 
Presiding: R. A. Sutherland, Vice 
Chairman, Executive Committee, 
Power Div. 


9:30 The St. Lawrence Power Develop- 
ment 


G. R. Ricu, M. ASCE, Partner, 
Chas. T. Main Inc., Boston, Mass. 


10:15 Fish Facilities at McNary Dam 


L. E. Rype_t, M. ASCE, Chief 
Engineer, Planning Branch, Corps 
of Engineers, Walla Walla District, 
Walla Walla, Wash. 


G. H. Von GunTen, A.M. ASCE, 
Civil Engineer, Corps of Engineers, 
Walla Walla Dist. 


Hucu A. Jr., J.M. ASCE, 
Walla Walla Dist., Corps of Engi- 
neers. 

BERTON M. McLean, Walla Walla 
Dist., Corps of Engineers. 


11:00 Interim Report of Committee on 
Progress in Power Plant Design 
GLENN H. VON GunNTEN, A.M. 
ASCE, Civil Engineer, Corps of 
Engineers, Walla Walla Dist. 


Soil Mechanics and 
Foundations Division 


9:30 a.m. Georgian Room 


Presiding. Arthur Casagrande, 
Member, Executive Committee, Soil 
Mechanics and Foundations Div. 


9:30 Origin and Properties of Lagoonal 
Sediment of Puerto Rico 
Don U. DEERE, A.M. ASCE, Assoc. 
Prof., Dept. of Civil Eng. and 
Geology, Univ. of Ill., Urbana, III. 


10:00 The Soil Modulus of Lateral Pile 
Reaction 
BRAMLETTE MCCLELLAND, Prin- 
cipal, McClelland Engineers, Hous- 
ton, Tex. 
Joun A. Focnt, Jr., A.M. ASCE, 
Assoc. Engineer, Greer & McClel- 
land Engrs., Houston, Tex. 


10:30 California Experience with Hori- 
zontal Drains for Landslide Correc- 
tion and Prevention 
Travis W. Situ, A.M. ASCE, 
Senior Materials and Research 
Engr., Calif. Div. of Highways, 
Sacramento, Calif. 

GIFFORD STAFFORD, Calif. Div. of 
Highways, Sacramento, Calif. 


11:00 Grouting with Clay and Soil Cement 


Grouts 
STANLEY JoHNSON, M. ASCE, 
Assoc. Partner, Moran, Proctor, 


Mueser & Rutledge, New York, 
N.Y. 


SOIL MECHANICS 
LUNCHEON 


Thursday, Oct. 27 


12:30 p.m. Ballroom 


Sponsored by the Soil Mechanics | 
| Division 
| All members, guests and friends of | 
ASCE are cordially invited to at- | 
tend and take part in this event | 
| devoted to one of the vitally im- | 
| portant engineering problems of the 
day. 


purchased before 10:00 a.m. on 


| 
| Per plate, $4.00. Tickets must be | 
| Thursday. | 


CIVIL ENGINEERING ¢ September 1955 


THURSDAY AFTERNOON 
OCT. 27 


City Planning Division 


2:30 p.m. West Room 


Industrial Development in Sub- 
urban Communities 


Presiding: Fred W. Tuemmler, Vice 
Chairman, Executive Committee, City 
Planning Div. 


2:30 Industrial Location Factors 
JEROME PICKARD, Research Direc- 
tor, Economic Development Com- 
mittee, Washington Board of Trade, 
Washington, D. C. 


3:00 Organizing the Industrial District 
Victor Rorerus, Chief, Area De- 
velopment Div., Office of Technical 
Services, U. S. Dept. of Commerce, 
Washington, D. C. 


3:30 Designing the Modern Industrial 
Plant 
Epwarp X. Tutt Le, A.I.A., Vice 
President, Giffels & Vallet, Inc.; 
L. Rossetti, Assoc. Engrs. and 
Architects, Detroit, Mich. 


4:00 Zoning for Industry 


DENNIS O'Harrow, Executive Di- 
rector, American Society of Plan- 
ning Officials, Chicago, 


Engineering Mechanics 
Division 


2:30 p.m. Keystone Room 


Presiding: C. O. Dohrenwend, Mem- 
ber, Executive Committee, Engineer- 
ing Mechanics Div. 


2:30 Special Problems in Dynamic 
Analysis of Shear Buildings 


E. CouHen, J. M. ASCE, Designing 
Engr., Ammann & Whitney, New 


York, N. .L-S. Levy;~ 
SMOLLEN, J.M. ASCE, Senior Vibra- 
tions Engr., Sikorsky Aircraft, 


Bridgeport, Conn. 


3:00 Plastic Deformation of a Beam 
Under Symmetric Impulsive Load- 


ing 
B. A. Cotter; P. S. Symonps 
Prof., Brown Univ., Providence, 
Rok: 


3:30 Blast-Resistant Building Frames 
B. G. Jonnston, A.M. ASCE, Gibbs 
& Hill, Inc., New York, N. Y. 
A. Matuews, J.M. ASCE, Instruc- 
tor, Dept. of Civil Eng. and Me- 
chanics, Lehigh Univ., Bethlehem, 
Pa: 


4:00 Dynamic Response of Tall Struc- 
tures to Lateral Loads 
LEO SCHENKER, A.M. ASCE, Mem- 
ber of Technical Staff, Bell Tele- 
phone Labs., Inc., Murray Hill, 
NES]. 
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Power Division 


2:30 p.m. East Room 
Presiding: R. A. Sutherland, Vice 
Chairman, Executive Committee, 
Power Div. 


2:30 The Sir Adam Beck Power Plant 
Orro M. ASCE, Asst. 
General Manager, Eng., The Hydro- 
Elec. Power Comm. of Ontario, 
Toronto, Ont., Canada 


3:15 Strengthening a Dam by Post- 
Tension Cables 
S. S. Morris, M. ASCE, City Engi- 
neer, City Hall, Cape Town, South 
Africa. 


4:00 The Waneta Power Development 
A. F. SAMUEL, M. ASCE, Hydraulic 
Engineer, Stone and Webster Eng. 
Corp., Boston, Mass. 


Soil Mechanics and 
Foundations Division 


2:30 p.m. Georgian Room 


Presiding: Ralph B. Peck, Member, 
Executive Committee, Soil Mechanics 
and Foundations Div. 


2:30 Design and Construction Features 
of an Ore Dock at Hamilton, Ontario 
L. H. Cuater, Chief Engineer, The 
Steel Company of Canada, Hamil- 
ton, Ontario. 


3:00 Novel Approach to Design of an 
Ore Dock on Soft Ground 
CASAGRANDE, M. ASCE, Con- 
sulting Engineer, Cambridge, Mass. 


3:30 Field Measurement of Subsurface 
Ground Movements 
STANLEY D. Witson, A.M. ASCE, 
Partner, Shannon & Wilson, Seattle, 
Wash. 


4:00 Theory of the Two Layered System, 
Its Application and Validity 
DONALD M. BurmisterR, M. ASCE, 
Prof., Dept. of Civil Eng., Columbia 
Univ., New York, N. Y. 


4:30 Subsurface Investigation for Uni- 
versal Atlas Cement Plant, Gary, 
Ind. 
Jory O. OsTERBERG, A.M. ASCE, 
Prof., Dept. of Civil Eng., North- 
western Univ., Technological Inst., 
Evanston, III. 


Structural, Highway 
Divisions—Joint Session 


2:30 p.m. Skytop 


Presiding: Robert H. Dodds, Mem- 
ber, Committee on Session Programs, 
Structural Div. 


2:30 Timber Highway Bridges 
T. K. May, M. ASCE, Director of 


Technical Service, West Coast 
Lumbermen’s Assoc., Portland, 
Oreg. 
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3:00 Experience with Composite Bridge- 
Deck Construction 
C. F. BLANCHARD, M. ASCE, Dep- 
uty Chief Engr., State Dept. of 
Public Works, Albany, N. Y. 


Walt Whitman Bridge Across 
Delaware River 


3:30 Design of Main-Bridge Substruc- 
ture and Philadelphia Approaches 
C. W. Hanson, M. ASCE, Partner, 
Modjeski & Masters, Harrisburg, 
Pa. 


4:00 Design of Main-Bridge Superstruc- 
ture and New Jersey Approaches 
Mitton Brume_er, M. ASCE, Prin. 
Design Engr., Ammann & Whitney, 
New York, N. Y. 


4:30 Construction of the Project 
Homer R. SEELy, M. ASCE, Proj- 
ect Engr., Modjeski & Masters, 
Camden, N. J.; Ammann & Whit- 
ney, New York, N. Y. 


CORNELL DINNER 


Thurs., Oct. 27 5:30 p.m. 


The Cornell Society of Engineers 
will meet for a social hour, buffet, 
dinner, and address at the Engi- 
neers’ Club, 32 West 40th St., New 
York 18, N. Y. The speaker will be 
Gordon Fletcher, M. ASCE, Vice 
President, Raymond Concrete Pile 
Co., and his subject, ‘Offshore 
Radar Stations.’’ The time of this 
meeting has been arranged to per- 
mit attendance at the ASCE 
Smoker, immediately following. 
All Cornell engineers and_ their 
guests are welcome. For reserva- 
tions call: William Leonard, Gra- 
mercy 3-5600, Ext. 4336. 


MEN’S SMOKER AND SHOW 


Thursday, Oct. 27 


8:00 p.m. Penn Top 


A well-earned reputation for in- 
formality, excellent entertainment, | 
refreshments to a man’s liking, and | 
a chance to swap yarns with old 
friends, has become attached to this | 
ASCE Smoker. 
8-9 p.m. Time to start the even- | 
ing properly | 

9-10 p.m. The pick of the talent | 
from Broadway and TV | 


10 p.m. Sandwiches, snacks, 
beer and coffee with bar 
service 


Note: To meet the convenience of 
those attending college dinners, the 
show has been timed so that there 
is no need to miss any of the acts. 
Also note that the ladies are being 
entertained elsewhere on this same 
evening, and won’t return till late!! 


Per person $3.50 


FRIDAY ALL DAY 
OCT. 28 


City Planning Division Meeting 
at Princeton University 


Sponsored by The Green Foundation 
School of Engineering, Princeton 
Univ., and The Urban Land Institute 


Morning Session 


9:15 a.m., Harvey Firestone Library, Princeton 
University 


Transportation Planning 


Presiding: J. Cal Callahan, Men. 
ber, Executive Committee, City Plan. 
ning Div. 


9:30 Planning a Port—Focal Point of 
Transportation 
RocER H. Griman, M. ASCE, Di- 
rector of Port Development, Port 
of New York Authority, New York. 


10:15 Planning for an Airport, as a Na- 
tional Transport Facility and Also as 
a Local Land Use 
WIitey Post, Jr., Manager of the 
Allentown-Bethlehem-Easton Air. 
port. 


11:00 Planning for Transportation in 
Cities—Report of National Con- 
mittee on Urban Transportation 
D. GRANT MICKLE, M. ASCE, Di- 
rector, Traffic Eng. Div., Automo- 
tive Safety Foundation, Washing. 
ton, D.C. 


11:45 Prospects for Coordination of 
Transportation Planning 
Burton W. Marsu, M. ASCE, Di- 
rector, Traffic Eng. and Safety 
Dept., Automobile Assoc. of Amer- 
ica, Washington, D. C. 


12:45 Luncheon 
Served cafeteria style at one of the 
University’s student eating halls, 
12:45 p.m. to 2:00 p.m. 


Afternoon Session 


2:30-5:30 p.m., Harvey Firestone Library, 
Princeton Univ. 


Panel Discussion and Open Forum 


Presiding: J. Cal Callahan, Men- 
ber, Executive Committee, City Plan- 
ning Div. 


Moderator: GERALD W. COLLINGS, 
Manager, Dept. of Transportation 
and Communication, U.S. Chamber 
of Commerce. 

Panel Members: Messrs. Gilmat, 
Post, Mickle, Marsh. 

Those desiring hotel accommods- 
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tions in Princeton for Friday even- 
ing, Oct. 28, please write to: 

J. Cat CALLAHAN, 256 Bushkill 
St., Easton, Pa. 


before September 15, 1955. 


Football 

PRINCETON vs. BROWN 

Sat., Oct. 29 

Members wishing to attend the foot- 
ball game on Saturday, please ad- 
vise prior to Oct. 15, 1955, and 
tickets will be reserved. 


GENERAL CONVENTION 


EXCURSION 
Friday, Oct. 28 


Inspection of Brooklyn Navy Yard 
At 9:15 a.m. sharp, buses depart 
from 32nd Street door of Statler 
Hotel, returning approximately at 
2:00 p.m. As guests of the Com- 
mander of the New York Naval 
Shipyard, Rear Admiral Cowdrey, 
a conducted tour of the Brooklyn 
Yard will be enjoyed by ASCE 


President’s Post-Convention 
Inspection Tour of Puerto Rico 


Leave New York Friday, Oct. 28, 
or Saturday, Oct. 29 


A most unusual opportunity to in- 
spect Puerto Rico is being offered 
members of ASCE and their fam- 
ilies, in a personally escorted Presi- 
dent’s Inspection Tour. For five 
days following the Annual Conven- 
tion this group will enjoy the warm 
hospitality of Puerto Rico, with a 
chance to inspect the impressive 
and extraordinary construction 
projects there. The tour, which will 
be led by the Society’s President 
and his wife, is being arranged to 
meet the interests of both engineers 
and their wives. With the enthu- 
siasm of those attending the 1954 
Post-Convention tour in mind, pro- 
vision has been made for a larger 
group on this Puerto Rico trip. 
Yet a limit of 80 persons has been 
established, out of necessity, with 
reservations accepted in order of 
receipt. 


For this inspection, the Puerto Rico 
Section of ASCE, the Puerto Rico 
Economic Development Adminis- 
tration, and Pan American World 
Airways are assisting the Annual 
Convention Committee with ar- 
rangements. Adequate time will be 
allotted for sightseeing, social 
events, and recreational activities, 
with plans provided by Puerto 
Rico Section, airways, and govern- 
ment officials. 


Hotel headquarters in San Juan 
will be the exotic Caribe Hilton on 
the beach, noted the world around 
for its excellent and unusual facili- 
ties. 


Provision has been made also for a 
few extra days in the Virgin Islands, 
for those who may wish to take ad- 
vantage of their close proximity to 
Puerto Rico. Headquarters in 
Charlotte Amalie, St. Thomas, will 
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be the Virgin Isles Hotel. A full 
schedule of the inspection tour fol- 
lows. 


Friday, Oct. 28 

Leave New York (Idlewild) Friday 
night or Saturday morning (op- 
tional), by Pan American Douglas 
Super 6 Clipper non-stop to San 
Juan. 


Saturday, Oct. 29 

Welcoming party at the airport. 
Transfer to the beautiful Caribe 
Hilton Hotel, the tour headquarters. 
Evening: Get-together dance at 
the Condado Beach Hotel. 


Sunday, Oct. 30 
Afternoon (late): Caribe Hilton 
cocktail party and fashion show by 
Martha Sleeper. 


Monday, Oct. 31 

Morning: Orientation meeting con- 
ducted by Puerto Rico Section, 
ASCE, and guest speaker from the 
Puerto Rico Economic Develop- 
ment Board. This will be followed 
by an inspection tour of facilities in 
the city, terminating at the new 
Isla Verde Airport. 

Noon: Lunch at airport. 
Afternoon: Inspection tour of air- 
port, return to Caribe Hilton Hotel 
via industrial and housing projects. 
Evening: Social evening sponsored 
by the Puerto Rico Section, ASCE. 


Tuesday, Nov. 1 

All day: Beach fiesta excursion to 
Luquillo Beach (with roast on 
beach). 
Evening: 
officials 


Wednesday, Nov. 2 

Morning: Air or land inspection of 
engineered facilities. 

Afternoon: Air transfer to St. 
Thomas or return to New York. At 
Charlotte Amalie, land transfer to 
the Virgin Isles Hotel. 


Reception, San Juan 


members and their families. Among 
the points of unusual interest are a 
reconstructed drydock, of latest 
design, and a new-type super carrier, 
which is now under construction. 
Luncheon will be served in the com- 
missioned officers’ mess. 

Tickets per person, $3.75, which 
covers all cost of the inspection tour 
including the lunch. Tickets must 
be purchased before 4:00 p.m., 
Thursday. Sale will be limited to 
the capacity of the commissioned 
officers’ mess. 


Thursday, Nov. 3 
All day: Free for shopping and 
relaxing. 


Friday, Nov. 4 
Morning: Island inspection tour. 


Evening: Barbecue dinner at the 
Virgin Isles Pool. 


Saturday, Nov. 5 
Transfer to San Juan and connec- 
tions to New York or Miami. 


The full price of the tour per per- 
son (when two are traveling to- 
gether) for this Puerto Rico inspec- 
tion is $225.00. (For single travel- 
ers it is slightly higher.) This special 
excursion rate includes first-class air 
transportation, New York to San 
Juan and return, transfers between 
the airport in San Juan and the 
Caribe Hilton Hotel, hotel for four 
nights, engineering and sightseeing 
tours, receptions, fashion show, 
cocktail parties, and an all-day 
beach fiesta. 


For the St. Thomas side trip, the 
additional price is $63.00 per person 
(when two are traveling together). 
Included in this cost are air fare, 
transportation between the airport 
and the Virgin Isles Hotel, hotel 
for three nights, two meals a day, 
a sightseeing inspection tour, cock- 
tail party, and barbecue. 


Air Transportation to Puerto Rico 

To transport the ASCE group to 
San Juan, the Pan American Air- 
ways will provide a_ scheduled 
flight in a Douglas Super 6 Clipper, 
the finest in air travel. Meal serv- 
ice aloft is part of the service. 


Early Reservations Necessary 

To assure inclusion among those 
who will enjoy this inspection trip, 
early reservation is essential. Only 
80 can be accommodated. Full in- 
formation and descriptive pam- 
phlets are available on request from: 


Mr. Charles Benisch 
Pan American World Airways 
80 East 42nd Street 
New York 17, N. Y. 


All details of reservations are to be 
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handled through that address. A 
deposit of $50.00 per person is re- 
quired for reservation. 


SESSIONS OF BOARD 


The ASCE Board of Direction will 
be in session at the following times: 


Monday, Oct. 24, 9:30 a.m. to 5:00 
p.m. 


Tuesday, Oct. 25, 9:30 a.m. to 5:00 
p.m. 


Thursday, Oct. 27, 2:30 p.m. 


INFORMATION AND 
REGISTRATION 


Information and registration facili- 
ties will be maintained in the 
Rotunda on the Convention floor of 
the Hotel Statler throughout the 
days of the Convention. Mail and 
messages will be held for members 
at the Information Desk. 


Advance Information on 
Attendance at ASCE 
Annual Convention 


This is not an advance ticket order. 


Do 


not send payment. 


No name | 


needed. 


To: 


Mr. Joun R. ZEHNER, 
General Chairman, 


Annual Convention Committee, ASCE 


33 W. 39th St., New York 18, N. Y. 


It is my plan to attend the Annual 


Convention. 


I shall have .... guests | 


attending with me. 


During the Convention I plan to attend 
| the following events, tickets for which 
I shall purchase when I arrive and 


register: 


Function 


No. of Tickets 


Monday, Oct. 24 
Professional Cooperation Luncheon. 


Kickoff Party. 


Tuesday, Oct. 25 
Sanitary Engineering Luncheon... . 
Wednesday, Oct. 26 
Awards Luncheon... . 
Dinner-Dance .... 
Thursday, Oct. 27 
Soil Mechanics Lunch......... 
| Smoker..... 
Friday, Oct. 28 
General Convention Excursion. . 
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Empire Suite 


LADIES PROGRAM 


An attractive variety of events has 
been scheduled for the entertain- 
ment of the ladies attending the 
Convention. Breakfast and coffee 
hour are planned for each morning. 
A list of ‘‘Do it Yourself” trips with 
directions will be posted in the 
Ladies Hospitality Room where 
tickets for radio and television stud- 
ios will also be available. 


Monday, Oct. 24 


The morning show at Radio City 
Music Hall will be followed by 
guided tours to a choice of museums 
or the United Nations. 


Tuesday, Oct. 25 


Buses will leave the hotel at 9:30 
a.m. for Tarrytown for a visit to 
the Rockefeller Restoration of Phil- 
ipse Castle (1683). Luncheon will 
be served at Tappan Hill overlook- 
ing the Hudson River. 


Wednesday, Oct. 26 


At 2:45 p.m. groups will leave for a 
conducted tour aboard the SS United 
States. 


Thursday, Oct. 27 


Breakfast at 9:00 a.m. in the 
Charleston Garden Restaurant of 
B. Altman & Co. will feature a 
demonstration by their interior 
decorating department. 


A Fashion Show in the Empire 
Room of the Waldorf-Astoria by 
one of New York's nationally known 
designers will follow the 12:30 
luncheon at this hotel. $4.50 per 
person. An opportunity to enjoy 
new and renewed friendships will be 
provided at the card party to be 
held at 8:00 p.m. Thursday evening. 


Detailed prograras for the ladies 
will be available with a complete 
listing of other Convention events 
of special interest to them. 


LADIES HOSPITALITY ROOM | 


First Floor 


The Hospitality Room will be the 
gathering place of all ladies attend- 
ing the Convention. It will be open 
from 2:00 to 5:00 p.m. on Sunday, 
Oct. 28, and 9:00 to 5:00 on each 
Convention day, Monday through 
Thursday. Hostesses will be in 
attendance to arrange tours and 
special events of interest, and to 
answer questions about facilities of 
the Convention and the City of 
New York. 


PRESS ROOM 


Sutton Room 


For the convenience of the technica] 
press, newspapers and radio, a press 
room will be open throughout the 
days of the Convention. 


ANNUAL CONVENTION 
COMMITTEES 


John R. Zehner, General Chairman 

Barclay G. Johnson, Vice Chairman 

Jewell M. Garrelts, Past Chairman 

William S. LaLonde, Jr., Board Contact 

Arthur J. Fox, Metropolitan Section Con- 
tact 

Don P. Reynolds, Secretary 


Awards Luncheon 


Edward J. McGrew, Jr., Chairman; 
Joseph S. Ward, Edward G. Wetzel. 


Dinner-Dance 


Thomas J. Fratar, Chairman; Carl A. 


Arenander, Elmer K. Timby. 


Division Luncheons 


Gardner M. Reynolds, Chairman; Michael 
N. Salgo, Elmer K. Timby, Joseph S§. 
Ward. 


Excursion 
Algert D. Alexis, Chairman; Emil A 
Verpillot, Edward G. Wetzel 


Hotel Arrangements 
Barclay G. Johnson 


Kick-off Party 


Barclay G. Johnson, Chairman; Thomas 
J. Fratar. 


Publicity 


Michael N. Salgo, Chairman; Chairmen 
of all other committees. 


Post-Convention Inspection Tour 


Algert D. Alexis, Chairman; 
Reynolds. 


Don P. 


Smoker 


Emil A. Verpillot, Chairman; Algert D. 
Alexis, Clinton W. Wixom. 


Student Activities 
Robert H. Dodds, Jewell M. Garrelts. 


Women's Committee 


Mrs. John M. Zehner, Chairman 
Mrs. Barclay G. Johnson, Vice Chairman 
Mrs. Jewell M. Garrelts, Past Chairman 


Mrs. Algert D. Alexis, Mrs. Carl A. 
Arenander, Mrs. Robert H. Dodds, Mrs. 
Arthur J. Fox, Mrs. Thomas J. Fratar, 
Mrs. Richard Hazen, Mrs. A. Roger 
Kelly, Mrs. William S. LaLonde, Jr., Mrs. 
Harold T. Larsen, Mrs. Robert K. Lock- 
wood, Mrs. John Lowe III, Mrs. Edward J. 
McGrew, Jr., Mrs. Charles B. Molineaux, 
Mrs. John F. Molloy, Mrs. Enoch R. 
Needles, Mrs. Malcolm Pirnie, Jr., Mrs. 
Carlton S. Proctor, Mrs. Don P. Rey- 
nolds, Mrs. Gardner M. Reynolds, Mrs. 
Michael N. Salgo, Mrs. Elmer K. Timby, 
Mrs. Charles E. Trout, Mrs. Emil A. 
Verpillot, Mrs. Joseph S. Ward, Mrs. 
Edward Wesp, Jr., Mrs. Edward G. 
Wetzel, Mrs. William H. Wisely, Mrs. 
Clinton W. Wixom. 
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SOCIETY 


NEWS 


Four Honorary Members to Be Inducted 


During Annual Convention Program 


The four new Honorary Members of 
ASCE are eminent in several fields— 
government service, community develop- 
ment, engineering teaching, and consult- 
ing work. This year’s recipients of the 
Society’s highest honor are Frank A. 
Banks, of Coulee Dam, Wash.; Rear 
Admiral Leo O. Colbert, of Washington, 
D. C.; Park H. Martin, of Pittsburgh, 
Pa.; and Ira A. Parcel, of St. Louis, Mo. 
Presentation of their honorary member- 
ships will be a feature of the Wednesday 
(October 26) luncheon program during 
the forthcoming Annual Convention in 
New York. 

Highlights in the careers of the new 
Honorary Members follow. 


Frank A. Banks 


Frank A. Banks, newly elected Honor- 
ary Member, is known throughout the 
world as a builder of great dams and for 
his work in natural resource development. 
A native of Saco, Me., and civil engineer- 
ing graduate of the University of Maine, 
he went West in 1906 to grow up with the 
recently established U. S. Reclamation 
Service (now the Bureau of Reclamation). 

In the Bureau Mr. Banks rose from 
the position of costkeeper and rodman to 
become construction engineer and dis- 
trict manager in full charge of construc- 
tion and development of the great Co- 
lumbia Basin Project, which among other 


Frank A. Banks, Hon. M. 


CIVIL ENGINEERING ° September 1955 


things involved construction of Grand 
Coulee Dam and power plants. It was 
in 1909 that Mr. Banks received the first 
of many assignments on this project when 
he became design engineer at Boise, 
Idaho, on the preparation of designs for 
Arrowrock Dam. From 1913 to 1916 
he was construction engineer in charge of 
the construction of Jackson Lake Dam 
in Wyoming; from 1916 to 1926 construc- 
tion engineer on the Minidoka Project 
and American Falls Dam, Idaho; and 
from 1926 to 1938 construction engineer in 
charge of building the Owyhee Dam and 
Irrigation Project in eastern Oregon. 

As construction and supervising engi- 
neer and project manager for the Bureau 
from 1933 to 1950, Mr. Banks was in 
charge of the construction of four large 
earth dams and all irrigation facilities 
built during the period in addition to 
Grand Coulee Dam. On leave of absence 
from the Columbia Basin Project, he 
served as acting administrator of the 
Bonneville Power Administration in 1939, 
and was regional director for the Bureau 
of Reclamation in the entire Pacific North- 
west from 1943 to 1945. 

Since Mr. Banks’ voluntary retire- 
ment from the administrative responsibil- 
ity of the project in 1950, he has served 
the Bureau as consultant. He has also 
been consulting engineer to the Province 
of British Columbia on the construction 
of Kenny Dam and to the Government of 
India on the construction of Bhakra Dam 
in Punjab. He is one of the two American 
members of the International Columbia 
River Engineering Committee for the 
development of the water resources of the 
Columbia Basin where Canada is con- 
cerned; chairman of the Water Manage- 
ment Subcommittee of the Columbia 
Basin Interagency Committee coordinat- 
ing the operation of federal reservoirs 
in the Columbia Basin for irrigation, 
flood control, power, navigation, etc.; 
and United States representative and chair- 
man of the Columbia Interstate Compact 
Commission engaged in the drafting of a 
compact among the seven Northwestern 
states for the development and -utiliza- 
tion of the water resources of the Columbia 
Basin. 


In 1940 Mr. Banks’ alma mater honored 
him with the degree of doctor of engi- 
neering, and in 1944 Washington State Col- 
lege gave him the honorary degree of 
doctor of laws. He has served as U. S. 
member of the International Committee 
on High Dams, and as a member of the 
Columbia Basin Advisory Committee. 
He has been an Associate Member of 
ASCE since 1915. 

At the formal dedication of Grand 
Coulee Dam on May 11, 1950, the Presi- 
dent of the United States presented Mr. 
Banks with the Distinguished Service 
Award, highest honor of the United States 
Department of Interior. The citation 
read: ‘‘While little the Department of the 
Interior does can add to or detract from 
the autobiography that Franks Banks 
wrote in steel and concrete and dams across 
the valley of the Columbia, which will 
aid the nation as long as water runs down- 
hill, this citation is tendered in recognition 
of his service to all the people.” 


Leo Otis Colbert 


New Honorary Member Leo O. Col- 
bert has devoted his entire professional 
career to the U. S. Coast and Geodetic 
Survey, from which he retired recently 
with the rank of rear admiral. He was 
director for twelve years, and under his 
management the Survey made some of its 
most important achievements. He di- 
rected with imagination and energy its 


L. O. Colbert, Hon. M. 
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greatly expanded wartime program and 
the important planning that preceded 
hostilities. Projects initiated under his 
direction, at the specific request of the 
armed forces and other war agencies, 
involved all branches of the Survey. 

Born in Cambridge, Mass., he received 
his early education in the Boston pub- 
lic schools. In 1907 he graduated in 
civil engineering from Tufts College, 
which years later awarded him the honor- 
ary degree of doctor of science. 

Admiral Colbert's work has included 
field assignments as navigator, executive 
officer, and commanding officer of the 
various Survey ships operating in the 
coastal waters of the United States, 
Alaska, and the Philippines. One of his 
first assignments was on wire-drag work 
to locate submerged rocks off the Atlantic 
Coast, and he later made use of the 
method in Alaskan coastal waters. Dur- 
ing the first World War he was trans- 
ferred to duty under the Navy Depart- 
ment serving as lieutenant commander on 
a troop transport that made nine trans- 
atlantic voyages through the submarine 
zone. 

From 1928 to 1930 Admiral Colbert 
was director of coast surveys of the 
Philippines. In the early thirties he 
commanded a ship engaged in a compre- 
hensive hydrographic survey of Georges 
Bank off the Massachusetts coast. This 
survey, which required the most advanced 
techniques, brought to light for the first 
time the highly dissected submarine 
topography of the northeast Continental 
Shelf. 

Important advances in aviation chart- 
ing were also made during Admiral Col- 
bert’s administration as chief of the 
Division of Charts. A series of eighty- 
seven aviation charts was completed, 
and other specialized series for long- 
distance flying were initiated. These 
charts are now regarded as the most ac- 
curate in the country and serve many 
navigation purposes in addition to their 
usefulness in the piloting of airplanes. 

Admiral Colbert has been a member of 
the Mississippi River Commission and the 
advisory council of the Princeton Uni- 
versity Department of Civil Engineering, 
and a trustee of the Woods Hole Oceano- 
graphic Institute. He has also been a 
member of the Arctic Institute of North 
America, and since his retirement has 
been serving as director of its Washington 
office. 

A member of ASCE since 1920, he has 
been active in Society and Section (the 
District of Columbia) work. 


Park H. Martin 


Many of the projects that make Pitts- 
burgh the great city it is are directly 
attributable to the planning and execu- 
tive genius of new Honorary Member 
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Park H. Martin, Hon. M. 


Park H. Martin. For the past ten years 
Mr. Martin has been executive director 
of the Allegheny Conference on Com- 
munity Development—a private, non- 
profit citizens’ organization composed of 
leading industrialists, businessmen and 
public officials, which has spearheaded 
Pittsburgh's Renaissance. 

A native Pittsburgher, Mr. Martin 
was educated in the local elementary and 
high schools. He studied civil engineer- 
ing at Carnegie Institute of Technology 
and is one of the very few to have re- 
ceived the honorary degree of doctor of 
engineering from that institute (it was 
conferred in 1949). 

For more than twenty years Mr. 
Martin was engaged in the private prac- 
tice of engineering in Pittsburgh. In 
1933 he became chief engineer and assist- 
ant director of the Allegheny County 
Department of Public Works. Later he 
was made director of the Allegheny 
County Planning Department, and in that 
capacity formulated a long-range public 
works program for the county. While 
director he was largely responsible for the 
planning, design, and development of such 
major projects in the Pittsburgh Improve- 
ment Program as the Penn-Lincoln Park- 
way (a _ limited-access highway being 
built by the State Highway Department 
to carry Routes 22 and 30 through the 
city), the new $33,000,000 Greater Pitts- 
burgh Airport, and many other im- 
provements. 

During Mr. Martin's leadership and 
direction, the Allegheny Conference on 
Community Development has become one 
of the nation’s outstanding citizen or- 
ganizations in the field of community 
planning. Earlier this year, in recogni- 
tion of his ten years of service as executive 
director, the executive committee of the 
conference presented Mr. and Mrs. Mar- 
tin with an all-expense trip to Europe. 
In the countries visited Mr. Martin studied 
the rebuilding programs being carried 
out, the transportation systems, the pub- 
lic works projects, and the various city 
governments in operation, and wrote 


a series of articles giving his impressions 
of conditions for one of the local papers. 

Mr. Martin is also executive director 
of the Pittsburgh Regional Planning As- 
sociation—a private planning and tech- 
nical organization closely affiliated with 
the Allegheny Conference. He serves 
as chairman of the Technical Advisory 
Committee of the Public Parking Authority 
of Pittsburgh and the Pittsburgh Urban 
Redevelopment Authority. He has been 
a member of the Pittsburgh City Planning 
Commission since 1946. In 1952 the 
Governor of Pennsylvania appointed him 
chairman of the Metropolitan Study 
Commission of Allegheny County— 
a unit established by the state legislature 
to promote uniform development of the 
county’s 129 municipalities and to en- 
courage then to cooperate in meeting 
joint problems. 

A Member of ASCE since 1941 and past- 
president of the Pittsburgh Section, Mr. 
Martin was the first recipient (in 1948) 
of a civic award created by the Section to 
recognize ‘‘outstanding activities in behalt 
of the Pittsburgh area.” 

His many affiliations include the Amer- 
ican Society of Planning Officials (of 
which he is a director), the Urban Land 
Institute, and the American Planning and 
Civic Association. He has appeared on 
many national programs devoted to en- 
gineering and planning, including the 
Society’s City Planning Division, and 
has contributed articles and papers in 
these fields to numerous publications. 


John |. Parcel 


John I. Parcel, vice-president of the 
St. Louis firm, Sverdrup & Parcel and 
new Honorary Member, has combined 
a teaching and consulting career with 
eminently successful results in both. He 
is a graduate of Westfield College and the 
University of Illinois. From 1909 to 1936 
he was an engineering teacher—for most 
of the period at the University of Min- 
nesota. He was head of the structural 
engineering department from 1919 on. 

Since 1928 Mr. Parcel has also been in 
civil engineering partnership with L. J. 
Sverdrup, M. ASCE, a former pupil at 
the University of Minnesota. From 
1928 until 1936 he remained at the Uni- 
versity of Minnesota, spending his sum- 
mers and one year of leave at the firm's 
offices in St. Louis. In 1936 he gave up 
his teaching work to devote his entire time 
to the firm’s activities. In 1946 the firm 
was incorporated, and since that time Mr. 
Parcel has been a vice-president and direc- 
tor of Sverdrup & Parcel, Inc. 

From 1924 to 1926 Mr. Parcel was con- 
sulting engineer on the design of the 
Minneapolis Auditorium. He served from 
1941 to 1947 on the consulting board on 
redesign of the Tacoma Narrows Bridge, 
and in 1951 and 1952 was a member of the 
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consulting board on the proposed Puget 
Sound Bridge. 

While at the University of Minnesota 
he was co-author, with the late Prof. 
Cc A. Maney, of a widely used engineering 
text, entitled Treatise on Statically In- 
determinate Stresses, and of a monograph 
on Secondary Stresses in Kenova Bridge. 
Currently Mr. Parcel, with Prof. B. B. 
Moorman, head of the civil engineering 
department at Syracuse University, is 
completing a book on the Theory of 
Statically Indeterminate Structures. He 
has also made numerous contributions 
to engineering journals. 

During his twenty-five years of member- 
ship in ASCE Mr. Parcel has rendered out- 
standing service on Structural Division 
committees—on Manuals, Applied Me- 
chanics, Design of Structural Members, 
Highway Bridge Floors, Masonry and 
Reinforced Concrete, Technical Procedure, 
Factors of Safety, Leon S. Moisseiff 
Award, and Publications. He was chair- 
man of the Division’s executive committee 
in 1948, and since 1946 has represented the 


John I. Parcel, Hon. M. 


Division on the Research Council on 
Riveted and Bolted Structural Joints. 

In addition to his activities for ASCE, 
Mr. Parcel has served on the rules com- 
mittee of the Award Program on Welded 
Bridges for Steel Construction and on the 
Jury of Award for this program. 


Technical Division 


The fact that over 600 members of 
ASCE are now participating in committee 
work of the Technical Divisions was re- 
vealed during the two-day Technical 
Procedure Conference held in Milwaukee, 
Wis., August 3 and 4. Delegates to the 
conference also told of expanding activities 
in several other areas, including ever- 
increasing activity at Local Section 
level; more and larger Division-sponsored 
conferences; new cooperative activities 
with other professional groups; and new 
publication procedures to better serve the 
membership of the Society. In a keynote 
talk, President William Roy Glidden 
called attention to the heavy responsibili- 
ties carried by this relatively small per- 
centage of our profession for the tech- 
nical benefit of the entire group. Fifty 
delegates and officers participated in the 
Milwaukee Conference. The June issue 
(page 67) shows the organization of the 
Committee on Technical Procedure. 

Each of the thirteen Technical Divisions 
of the Society was represented at the 
conference by its officers. In addition, 
the members of the Committees on Divi- 
sion Activities, Research, Publications, 
and Standards were present, along with 
the President, Presidential Nominee, 
Budget Committee chairman and staff 
personnel of the Society. 
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Programs Expanded 


Among the subjects to which most 
detailed attention was given was the 
research needs of the profession. As 
expressed to the conference by one of the 
members of the Research Committee, 
“there is a pressing need to know about 
new techniques in many of the areas of 
civil engineering.’’ Technical Divisions 
were urged to expand their acceptance of 
responsibility in describing areas in which 
knowledge is needed, and encouraging 
research which will produce answers. 

The presiding officer of this conference 
was Vice-President Enoch R. Needles, 
who is chairman of the Committee on 
Division Activities. In addition, he repre- 
sented the Budget Committee, which 
studied with the Technical Divisions a 
new budget request of over $50,000 
for the 1955-1956 fiscal year. This in- 
creased figure is only one measure of the 
many new activities being planned by the 
Division for accomplishment during the 
coming year. 

The conference directed attention to 
specific agenda items. Discussions of 
such items were led by officers of the 
Divisions, and included management of 
Division committees, integration of Junior 
Members into the work of the Divisions, 
preparation for better programs at Con- 
ventions and conferences, new services 


to the members affiliated with the Divi- 
sions, participation in preparation of 
standards and public relations for the 
Divisions. 


Committee on Conditions 
of Practice Meets 


The Society’s Committee on Con- 
ditions of Practice met in Milwaukee 
on August 6 and 7, with all members 
but one in attendance and a full agenda 
to digest. For the first time, members of 
the constituent committees who are 
scheduled to become chairmen for the 
next year were also present. The four- 
day session was viewed as the most 
constructive one yet held by this two- 
year-old department of Society activity. 

Prior to the meeting of the Committee, 
there were two-day sessions of four com- 
mittees. 

The Committee on Professional Prac- 
tice gave further study to establishing 
criteria for ethical procedures in securing 
engagements for professional engineering 
services. The Committee on Engineer- 
ing Education met with ASCE repre- 
sentatives on ECPD and recommended 
methods for developing more effective 
relationships between the two organiza- 
tions. 

A study of procedures for further im- 
proving the status of Junior Members in 
the Society consumed a two-day session 
of the Committee on Junior Members. 
The chairman and vice-chairman of the 
Committee on Local Sections participated 
in the sessions. There was also a meet- 
ing (the first) of the newly constituted 
Task Committee on Voluntary Fund 
Appropriations. This is the group 
charged by the Board of Direction with 
developing methods of expending income 
from the Voluntary Fund ‘‘in behalf of 
the younger civil engineers.”’ 

After each constituent committee had 
outlined its program for the future, the 
Committee on Conditions of Practice 
itself considered a number of significant 
matters, including a compilation of state 
labor laws and related information to 
determine their effects on unionization of 
professional employees. A program was 
developed for work by the task committee 
created by the Board of Direction to study 
and report on conditons affecting federal 
Civil Service employees. 

The Committee also recommended that 
a new study be made to investigate what 
the Society properly can do to improve 
the economic status of its members, bear- 
ing in mind its tax status and its relation- 
ships to EJC and UET. 


(Vol. p. 589) 71 


i 
on. 
een in 
i 
pil at i 
From 
> Uni- 
sum- 
firm's | 
=... 


Peter L. Monkmeyer, a graduate stu- 
dent in the College of Engineering at 
Cornell University, has been awarded the 
J. Waldo Smith Fellowship for 1955- 
1956. Mr. Monkmeyer received a bach- 
elor degree in agricultural engineering 
from Cornell in 1952, and is now a can- 
didate for the master’s degree in civil 
engineering. His major field of study is 
hydraulics. For the past two years he 
has been in military service—part of the 
time overseas as draftsman and surveyor 
in the Corps of Engineers. 

Mr. Monkmeyer’s research project 
will involve study of a new type of flow- 
metering device, the quadrant edge ori- 
fice, to determine its usefulness, with the 
ultimate aim of being able to make a con- 
tribution to the problem of flow measure- 
ment, in pipes, at low Reynolds numbers. 


Peter L. Monkmeyer 


The fellowship grant runs for a year and 
provides $1,000 plus a sum for physical 
equipment connected with the research. 


Committee of Fifteen on E. S. Center Appointed 


New developments in the attempt to 
arrive at a decision as to the location of 
the Engineering Societies Center Building 
have arisen since the action taken at 
the St. Louis meeting of the Board of 
Direction (July issue, page 75). The 
separate and differing resolutions con- 
cerned with a new building, which had 
been adopted by the five Societies, were 
brought to a conference consisting of the 
five current presidents of the Societies for 
preparation of an acceptable common 
wording. The actions recommended to 
the governing bodies of the five societies 
have been approved. Our Executive 
Committee took affirmative action for 
ASCE at its meeting in Milwaukee early 
in August. 

The recommendations to the governing 
bodies, which have been approved, are as 
follows: 


“(A) That the majority and minority 
reports dated April 3 and 4 of the Com- 
mittee of Five Presidents be received and 
that this committee now be discharged 
with thanks. 


‘(B) That a Special Task Committee 
of fifteen (15) persons be created by the 
appointment of three representatives of 
each Society with all voting in such Task 
Committee to be by each Society as a 
unit. 


‘“(C) That the representatives on 
this Special Task Committee should be: 

(a) Unbiased. 

(b) Not an employee of a Society 
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‘(D) That the Special Task Commit- 
tee be charged with the duty of recom- 
mending a specific site for the Engineer- 
ing Societies Center, based upon a review 
and comprehensive additional study of 
feasible locations. 


“(E) That the Special Task Com- 
mittee be empowered to select its own 
chairman and to employ a Secretary and 
to engage independent unbiased _ profes- 
sional consultants to investigate the 
problem and to report its findings with 
recommendation to the Committee. 


“(F) That the Special Task Com- 
mittee report simultaneously to the 
governing boards of the five societies as 
soon as possible but not later than Febru- 
ary 1, 1956. 


“(G) That the sum of $15,000 be 
appropriated by each of the five societies 
to finance the activities of the Special 
Task Committee. Any unexpended funds 
from this appropriation are to revert 
equally to the Societies. 


“(H) That the Societies express their 
appreciation of the interest and sub- 
stantial offers of assistance that have been 
received from various groups. 


“Signed, 
Wm. Roy Glidden, ASCE 
H. DeWitt Smith AIME 
D. W. R. Morgan ASME 
Elgin B. Robertson AIEE 
Barnett F. Dodge AIChE” 


July 25, 1955 


In carrying out the projected selection 
of a site, ASCE has made the following 
appointments to the Special Task Com- 
mittee of Fifteen: Mason Lockwood, 
Frank Marston, and Ralph Wiley. 


World Power Conference 


Slated for June 1956 


United States engineers, scientists, 
industrialists and government representa- 
tives will present 25 papers on _ the 
development of atomic energy, steam and 
gas turbines and related subjects of 
power and fuel technology at the fifth 
plenary meeting of the World Power 
Conference in Vienna, June 17-28, 1956, 
according to an announcement from Gail 
A. Hathaway, Past-President of ASCE 
and chairman of the United States Na- 
tional Committee. 

The general theme will be ‘World 
Energy Resources in the Light of Recent 
Technical and Economic Developments.” 
Most of the 45 member nations, including 
the United States, are expected to partici- 
pate. U.S. agencies presenting papers 
will include the Atomic Energy Commis- 
sion, Bureau of Mines, Bureau of Rec- 
lamation, Corps of Engineers, Federal 
Power Commission and Rural Electrifi- 
cation Administration—all members of 
the U.S. National Committee. 

Austria, host country, is preparing for 
an attendance of 2,000. The Austrian 
Government plans to invite all nations 
with which it has diplomatic relations to 
be represented at the conference by offi- 
cial delegates. Similar invitations will 
be extended to inter-governmental and 
non-governmental international organi- 
zations by the Austrian National Com- 
mittee, which is headed by Franz Hol- 
zinger. 

Plenary meetings of the World Power 
Conference are held every six years. 
Interim sessions, referred to as sectional 
meetings, are scheduled regionally at 
two-year intervals. 

Unprecedented interest is being shown 
in the forthcoming full meeting in view of 
the tremendous advances since the last 
plenary session in 1950 in the fields in 
which the Congress is active, and in view 
of the great possibilities of development 
ahead. Water, oil, coal and atomic power 
will be among the topics discussed in the 
United States contributions to the Vienna 
program. 

Details of this country’s participation 
are being arranged at the headquarters 
of the U.S. National Committee at 29 
West 39th Street, New York City. 
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District 7 Conference Meets in Milwaukee 


Members, officers and delegates from 
the Local Sections in five states—Mich- 
igan, Wisconsin, Minnesota the 
Dakotas—gathered at the Hotel Pfister 
in Milwaukee, August 5 and 6, for the 
annual District 7 Conference. The at- 
tendance of 175 was augmented by mem- 
bers of the Executive Committee of the 
Board of Direction and of the ASCE 
Committees on Professional Practice and 
Technical Procedure, which held their 
meetings during the same week in the 
same hotel. 

Despite a technical program devoted to 
irrigation in Pakistan, highways in Wis- 
consin, and the design of sanitary and 
storm sewers, plus thoughtful addresses 
on competitive bidding for professional 
services on the basis of price, and on the 
proper advertising of engineering services, 
lighter affairs were not neglected. After 
a dinner at the Country Club the baseball 
fans of the Conference—most of them are 
fans—watched the Pirates beat the Braves. 
Field inspection trips were provided to 
the Hillside Housing Project; to Mil- 
waukee’s famous activated-sludge sewage- 
disposal plant; to the city’s water- 
filtration plant; and to the Oak Creek 
Electric Power Plant. 


Irrigation in Pakistan 


R. A. Hill, chairman of the Society's 
Committee on Professional Practice, who 
has recently returned from a professional 
engagement in West Pakistan, explained 
that Pakistan (East and West Pakistan 
are on opposite sides: of the Indian sub- 
continent) has a status similar to Canada 
in the British Commonwealth. At the 
time of the partition of British India in 
1947 the boundaries were drawn from 
village to village to separate Moslems 
from Hindus with no regard to the loca- 
tion and purposes of existing irrigation 
works. 

In West Pakistan rainfall is deficient 
and the normal run of the river inadequate 
to mature crops. From the Indus River 
system water is delivered. to 30,000,000 
acres of land in West Pakistan, on which 
crops could not otherwise be grown. 
“This is several times the area irrigated 
by the Nile’ Mr. Hill stated, ‘“‘and more 
than the total area irrigated by diversions 
from all the rivers in the United States.”’ 
The partition line between West Pakistan 
and India wanders through this largest 
irrigation project in the world, placing 
certain headworks in India for canals 
built to serve lands in West Pakistan. 
It is reported that India proposes to take 
advantage of this situation by diverting 


CIVIL ENGINEERING ¢ 


Indus River water to a large area in 
India. ‘“‘This could cause more than 
5,000,000 acres of irrigated land in Pak- 
istan to revert to desert and force the 
migration of as many million people,” 
Mr. Hill stated. In the solution Pak- 
istan appears to have but one choice— 
namely, to construct huge dams to con- 
serve the flood waters in the rivers it still 
controls and to build tremendous canals 
linking these rivers with those controlled 
by India. The total cost will be beyond 
the financial capacity of Pakistan alone. 
This situation is of concern to the United 
States. 


Bidding on Price Basis 


While civil engineering is as old as 
recorded history, ‘‘the consulting en- 
gineer as an independent practitioner had 
no significant place in society prior to the 
Industrial Revolution,’’ President Glidden 
told the Conference during a luncheon 
address. ‘‘Whenever an agency of gov- 
ernment, industry, or transportation en- 
gages in construction or maintenance 
projects exceeding in size or intricacy 
those not in ordinary routine it is often 
more advantageous to engage the service 
of outside consulting firms than to build 
up a temporary engineering staff for the 
purpose.” 

When the client is in private enterprise 
the process of engaging a consulting en- 
gineer is simple—usually through knowl- 
edge of the consultant’s professional 
proficiency and the negotiation of a 
mutually satisfactory agreement. While 
this is an ideal arrangement followed to 


Hot but happy, 
President Roy Glid- 
den confers in Mil- 
waukee with Direc- 
tor Lloyd D. Knapp 
(center), who is city 
engineer of Mil- 
waukee, and Ralph 
P. Larsen (right), 
chief civil engineer, 
Milwaukee, Electric 
Railway and Trans- 
port Co. and presi- 
dent of Wisconsin 
Section, host to Dis- 
trict 7 Conference. 
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some extent in the more turbulent field of 
public works, the public administrator 
must be able to defend his choice par- 
ticularly when there is a delicate balance of 
power between the main political parties. 
Under these circumstances the admin- 
istrator protects himself from attack by 
obtaining competitive bids and awarding 
the professional contract to the lowest 
bidder. 

President Glidden sees no defense for 
such a course by a public administrator. 
Not only is it contrary to the ASCE Code 
of Ethics for a member to participate in 
such bidding but, more important, the 
public suffers from it. ‘‘It is bad busi- 
ness to award a contract at a figure so low 
that the engineer cannot do satisfactory 
work. There may be waste costing 
several times the amount of the engineer’s 
fee. Cheap engineering is expensive and 
to employ it is stupid,”’ he concluded. 


Proper Advertising 


Citing the seventh point in the ASCE 
Code of Ethics, which requires that we 
do not advertise ‘‘in self laudatory lan- 
guage, or in any other manner derogatory 
to the dignity of the profession,’’ Francis 
M. Dawson, ASCE Director for District 
16, reminded the Conference that the 
obligations of the professional engineer to 
his client are the same whether he works 
alone, in a team of twenty, or of two 
hundred. ‘‘One does not expect a person 


who is dedicated to the service of society 
in a professional manner to advertise as 
though he were a super-salesman. Self- 
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praise in advertising is not very con- 
vincing."” He made the point that the 
dignity of a professional man—the re- 
straint demanded an any professional 
judgment—is upset by improper ad- 
vertising.”’ 

“We would be less than realistic if we 
did not recognize that a modern engineer- 
ing firm must meet large payrolls in a 
highly competitive business,’’ Director 
Dawson admitted, ‘‘and the firm must 
have some way of making itself and its 
works known by proper advertising.”’ 
He named as proper small dignified an- 
nouncements in professional directories 
enumerating the services the firm has to 


offer and separately printed limtited- 
edition brochures which are dignified 


and wholly truthful. He believes the 
best way to judge an engineer's actions is 
to consider whether he thought first of the 
good of the engineering profession. 
“Good advertising stresses the worth and 
purpose of all engineering’? he  con- 
cluded. 

At a breakfast business meeting of 
official delegates on the last day of the 
Conference Prof. J. C. Kohl of the Uni- 
versity of Michigan was elected next 
chairman of the Conference responsive to 
the wishes of Michigan to be the host to 
the Conference in 1956. 


ASCE MEMBERSHIP AS OF 
AUGUST 9, 1955 


Members . 9 007 
Associate Members 11,601 
Junior Members . . . 18,016 
Affliates . . 71 
Honorary Members . 42 
Total 38 ,737 
(August 9, 1954 37 ,698) 


Society Loses Two Honorary Members 


Henry Sylvester Jacoby 


Henry Sylvester Jacoby, professor emer- 
itus of bridge engineering at Cornell 
University and Honorary Member of 
ASCE, died on August 1 at the age of 
98. Professor Jacoby graduated from 
Lehigh University in 1877 and returned 


HENRY S. JACOBY 
1857-1955 


there to instruct in 1886 after a period of 
work with the Mississippi River Survey 
in Memphis, Tenn. Four years later he 
went to Cornell as assistant professor, 
remaining there over thirty years. After 
becoming professor emeritus in 1922, 
Professor Jacoby moved to Washington, 
D.C., where he lived until his death. 

A distinguished teacher, he worked for 
many years on problems of engineering 
education as secretary and later président 
of the Society for Promotion of Engi- 
neering Education (now ASEE), the Amer- 
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ican Society for Testing Materials, and 
the American Association for the Advance- 
ment of Science. In addition, he was 
known for his textbooks on bridge engi- 
neering, many written with the late Prof. 
Mansfield Merriman and Dean R. P. Davis. 
One of his avocations, continued over a 
period of years, was the study of geneal- 
ogy with the resultant publication in 1930 
of The Jacoby Family Genealogy. 

Professor Jacoby joined the Society as 
an Affiliate Member in 1890, becoming 
Member in 1922 and Honorary Member 
in 1939. 


Charles P. Berkey 


Charles Peter Berkey, Honorary Mem- 
ber of ASCE and retired head of the geol- 
ogy department at Columbia University, 
died at his home at Palisade, N.J., on 
August 22. He was 88. One of the 
nation’s leading geologists and a pioneer 
in the application of geology to engineer- 
ing, Dr. Berkey did the preliminary work 
that enabled the building of the George 
Washington and Triborough bridges and 
the approaches to the Lincoln Tunnel. 
He was also consultant on the location 
of Hoover, Grand Coulee, Bonneville, and 
Norris dams, and on the selection of a 
site for the United Nations Building. As 
consulting geologist for the New York 
Board of Water Supply for many years, 
he gave advice on the Catskill viaduct 
project that was credited with saving 
taxpayers millions of dollars. 

Dr. Berkey received a bachelor of 
science degree from the University of 


Minnesota in 1892, and then continued 
his studies there for master’s and doctor’s 
degrees. In 1903 he joined the geology 
department at Columbia, becoming its 
head in 1914. He was named Newberry 
Professor of Geology in 1929, and pro- 


© Bachrach 


CHARLES P. BERKEY 
1867-1955 


fessor emeritus at his retirement in 1939. 
Dr. Berkey was chief geologist for the 
American Museum of Natural History’s 
Mongolian expedition in 1922, when dino- 
saur eggs were found, and for its second 
Gobi expedition in 1925. 

Becoming a member of the Society in 
1929, Dr. Berkey was elected Honorary 
Member in 1940. His many affiliations 
included the Geological Society of America 
which he served as president in 1941. In 
1948 he was recipient of Columbia Uni- 
versity’s James Furman Kemp Medal 
“for applying geology to the welfare of 
mankind.” 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columms must be received by the tenth of the month preceding date of publication.) 


Junior Members of the Arizona Section 
capably handled arrangements for a well- 
attended Section meeting in Flagstaff 
on August 13. Following an afternoon 
business session, Ed Lodge, superintendent 
of the Saguaro Power Plant of the Arizona 
Public Service Co., spoke on ‘‘Electric 
Power Supply and Requirements for 
Arizona,’”’ and State Senator Prochnow 
discussed the annual Indian Pow Wow 
held in Flagstaff. Other highlights were a 
trip to the Museum of Northern Arizona 
and a luncheon, at which slides of some of 
the state’s scenic wonders were shown. 


The life of an Army Engineer officer in 
Bolivia was described at the Columbia 
Section’s June meeting in Walla Walla. 
Maj. Edward C. Bruce, executive officer of 
the Walla Walla District, discussed some 
of his experiences while a member of 
a U.S. Army mission to that country, 
and showed movies that covered aspects 
of the daily life. 


Warren S. Mann, Georgia Section 
delegate to the District 10 Council, was 
featured speaker at the June meeting of 
the Section’s Central Savannah River 
Subsection. His subject—‘“ASCE in the 
Growth of the South’—proved very 
popular. During the business meeting 
resolutions were passed expressing the 
Subsection’s desire to become a member 


of the Joint Council of Engineering Socie- 
ties of the Central Savannah River area, 


Members attending the Illinois Sec- 
tion’s weekly luncheon meetings are sure 
to hear a good talk. Recent top-flight 
speakers have included Hallam Tennyson, 
great-great grandson of the poet and noted 
author in his own right, who described the 
Indian outlook on life and the place of 
India in world affairs from the vantage 
point of having lived at village level in 
India. Mr. Tennyson described the way 
of life as one of dramatic contrast between 
the ancient and the modern. India’s 
role in world affairs he defined as ‘‘one of 
creative peacemaking.” Robert B. 
Banks, lecturer at Northwestern Techno- 
logical Institute, outlined recent advances 
in hydraulic research in Europe, which he 
finds paralleling our own in most respects. 
Mr. Banks recently visited thirteen 
laboratories on the continent and in 
England. 


Congratulations to the Iowa Section, 
which has launched a news sheet this 
sizzling summer. The first issue, out in 
August, gives a comprehensive run-down 
on Society, Section and Student Chapter 
news. R. E. Kenyon, of the lowa High- 
way Commission at Ames, is editor. 


New Ithaca Section officers are Marvin 
Bogema, president; A. F. Underhill and 
N. A. Christensen, vice-presidents; and 
William O. Lynch, secretary-treasurer. 


A lobster cookout at Pemaquid Point, 
Me., was the high point of the Maine 
Section’s fifth anniversary meeting on the 
afternoon and evening of July 30. An 
informal field day, with all manner of 
games, sightseeing trips about the harbor, 
and fishing occupied the afternoon 
pleasantly. A large representation of 
Society officers joined the Section in 
celebrating completion of an unusually 
successful first five vears. 


In October the Metropolitan Section 
will resume activi- 
ties under the lead- 
ership of Richard 
Hazen, partner in 
the New York con- 
sulting firm of 
Hazen & Sawyer 
and a resident of 
Dobbs Ferry. 
Officers, in addition 
to President Hazen, 
are Roger H. Gil- 
man, Plainfield, N. 
Richard Hazen J., vice-president; 
Arthur J. Fox, 
Forest Hills, N.Y., secretary; and William 
J. Shea, Larchmont, N.Y., treasurer (re- 
elected). 


The Vocational Guidance Committee of 
the Mid-South Section’s Vicksburg 
Branch has spearheaded a number of 
college and vocational guidance drives in 
the area, in cooperation with local educa- 
tional and civic groups. It sees, of course, 
that the engineering viewpoint is well 
represented on such programs. In addi- 
tion, the committee arranges tours of the 
Waterways Experiment Station designed 
to give aspiring engineers a bird’s-eye view 
of the various types of work carried out. 
At a recent meeting of the Little Rock 


Panel discussion of the ‘Report on San Francisco Bay Salt Water 
Barriers’ brought out members of the San Francisco Section in 
full force for a meeting on June 21. First view shows (in usual 
order) Panel Members Charles A. McCullough, Gen. Hans 
Kramer, S. T. Harding (Moderator), and Walter Schultz. Middle 
photo shows Kenneth Secor (left), of the University of California— 
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commended as “the student engineer graduate most possessing; 
professional attributes’’—with ASCE Past-President Walter L.. 
Huber and Section President Howard C. Wood. Shown, left to 
right, in right-hand photo are Henry V. Miles and ASCE Directors 
Larry Elsener and Raymond F. Dawson. General Kramer pre- 
sented a digest of the report of the State Board of Consultants.. 
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Branch Walter C. Hickmon, head of the 
Little Rock office of the U.S. Weather 
Bureau, discussed the advancement of 
meteorology during his tenure. 


New Syracuse Section officers are 
Conrad W. O’Connell, president; Bernard 
M. Dawson, first vice-president; James 
E. Clyde, second vice-president; and 
Walter K. Neubauer, secretary-treasurer. 
The Section reports a membership of 
180 in eight counties, with active par- 
ticipation by about 100 members. 


For the third vear the Tennessee 
Valley Section devotes the August 
issue of its ambitious publication, the 


Tennessee Valley Engineer, to its Junior 
Members. This year Junior Member 
Donald W. Newton is issue editor. Junior 
Member problems are discussed in a 
special article by James M. Cunningham, 
engineer in TVA’s Structural Steel Design 


Section, who thinks ‘The _ biggest 
reason for lagging interest of Junior 
Members is responsibility—the unwilling- 
ness of the Juniors to accept it and the 
unsystematic way in which it is delegated 
to them.’’ Another young engineer— 
Harold W. Canfield, also in the TVA’s 
Structural Steel Design Section, criticizes 
his fellow Juniors for “‘apathy toward the 
Society's activities’ in an interesting 
article entitled ‘‘What Are We Doing for 
Engineering?” 


AMERICAN 

SOCIETY OF 
CIVIL 

ENGINEERS 


FOUNDED 


Shown at June 28 meeting of the West Virginia Section are (in usual order) R. T. Shideler, 
Leslie C. Gates, featured speaker; Section President J. C. Cobb; Vice-President David R. 
Agnew; Frank W. Wotiz, secretary-treasurer; former Director George McAlpin; and R.N. 
Shepard. Mr. Gates discussed coal mining techniques. 


Minnesota State Senator Gordon Butler receives a certificate of life membership in ASCE 
at a recent meeting of the Duluth Section from Executive Secretary William H. Wisely. 
Shown with them are Section President John Bovee and Mrs. Butler. Senator Butler is 
a former Director of ASCE and past-president of the Section. 
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Coming Events 


Illinois—Cruise on Lake Michigan to 
Calumet River and Lake Calumet with 
inspection of Cal-Sag Canal on the 
Mercury, September 17. Cruise will 
leave Michigan Avenue bridge at 8:45 
A.M. and return at 5:00 P.M. Cost is 
$6.50 per person including morning coffee 
and rolls and lunch. Reservations may 
be made through C. J. McLean, Com- 
monwealth Edison Co., 72 W. Adams St., 
Chicago, 


Kentucky—Section will be host to 
District 9 Council meeting at the Camp- 
bell House in Lexington, Ky., September 
23. Presidential nominee, Enoch R, 
Needles, will be speaker. Annual joint 
meeting of the Kentucky and Indiana 
Sections will be at Spring Mill State Park 
near Mitchell, Ind., October 1 and 2, 
Executive Secretary William H. Wisely 
will speak. 


Mid-South—Annual fall meeting at the 
Claridge Hotel, Memphis, Tenn., Oc- 
tober 20-22. 


Northeastern—Luncheon with short talk 
at the Boston City Club, 14 Court 
Square, September 21 at 12 noon. Res- 
ervations must be made the day before 
(price $1.25). 


Tennessee Valley—Fall meeting at Oak 
Ridge, Tenn., November 4 and 5, with the 
Oak Ridge Subsection as host. 


Texas—Fall meeting at the Texas 
Hotel, Fort Worth, Tex., October 13-15. 


Toledo—Field inspection of a section of 
the Ohio Turnpike September 14, at 6 p.m. 
(meet at the Stoney Ridge Interchange), 
followed by dinner at Dolly & Joe’s at 
7 p.m. 


Scheduled ASCE Conventions 


| NEW YORK CONVENTION 
New York, N. Y. 
Hotel Statler 
October 24-28, 1955 


DALLAS CONVENTION 
Dallas, Tex. 
Hotel Baker 
February 13-17, 1956 


KNOXVILLE CONVENTION 


Knoxville, Tenn. 
University of Tennessee 
June 4-8, 1956 | 
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of New Building 
in Dallas 


This graceful new structure is the 
Adolphus Tower Building, a 30-story 
office building in Dallas, Texas. Origi- 
nally its steel frame had been designed 
for riveted construction, and the two 
lower tiers were erected in this manner. 
But to speed up erection, Bethlehem 
High-Strength Bolts were used to join 
the remainder of the steel skeleton. 
This enabled the builder to meet the 
rapid erection schedule that had been 
set for the job. 

Bethlehem High-Strength Bolts save 
installation time, and retain their full 
clamping force, thus providing perma- 
nently tight joints. They are particularly 
well suited for construction in hospital 
and school zones, as installation can be 
accomplished with minimum noise. 

Bethlehem High-Strength Bolts are 
used with two hardened washers, and 
can be installed in holes drilled or 
punched originally for rivets of the 
same diameter. The nut is driven up to 
predetermined tension by a calibrated 
pneumatic impact wrench. 

Bethlehem High-Strength Bolts are 
made of carbon steel in sizes to meet 
virtually every construction need. They 
are heat-treated by quenching and tem- 
pering, and meet every requirement of 
ASTM Specification A-325. 

The nearest Bethlehem sales office 
will be pleased to answer your ques- 
tions about the use of Bethlehem High- 
Strength Bolts. Call them today. Or 
write direct to us at Bethlehem, Pa. 
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30-story Adolphus Tower Building, Dallas. Owner: Dallas Hotel Co.; Architect: Wyatt 
C. Hedrick, Dallas; General Contractor: Henry C. Beck Company, Dallas-Atlanta. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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JOSEPH H. EHLERS, M. ASCE 


Scuttling of the “‘Grand Plan” for Highways 


The defeat of all highway bills in the House was dis- 
tressing to the engineering profession, to the highway- 
using public, and to Congress itself. The Fallon Bill, 
substitute for the President’s plan, provided tax instead of 
bond financing and offered a 90 percent federal contri- 
bution for Interstate system roads. Its overwhelming 
defeat ended 1955 attempts for a great road program. 

At hearings, highway needs were portrayed dramatically 
and effectively. With all methods of payment rejected, 
great confusion prevails. No enthusiasm exists for elec- 
tion-year tax bills. One ray of hope: Normal road legisla- 
tion must be considered in 1956. That may re-spark the 
drive for a bold new program. 


Causes of the Defeat 


Why were these bills rejected? What features can be 
revived? These are important questions for all Ameri- 
cans. The following observations are personal. 

House bills emphasized the Interstate system, as recom- 
mended by most highway experts. Unfortunately this 
system bypasses 189 Congressional districts. Result: 
diluted enthusiasm for it. Southern Democrats, 73 to 
15 against the House bill, disliked several features, in- 
cluding Davis-Bacon Act labor provisions. The politi- 
cally balanced Pennsylvania delegation voted 26 to 1 
against it, possibly because of the impossibility of financ- 
ing toll roads if it became law. The West objected to 
high diesel fuel taxes. Spokesmen for the trucking in- 
dustry say they worked to defeat a bad tax bill not a 
highway bill. Total opposition was thus great. 


Elements of Weakness 


The Clay plan provided a complete program, but was 
politically weak. It took Congress somewhat out of road 
programming; included controversial bond features; 
might have led to a toll-road-building spree. Delayed 
presentation to Congress gave opponents the initiative. 
Proof that the Interstate system was an essential defense 
need was unconvincing. 

Logical consequences of the 90 percent (and even 95 
percent) federal contribution offered in the defeated bills 
were not understood, but had indirect adverse effects. 
The contribution ratio was not dictated by considerations 
of relative use or benefit. It was an unbalanced ratio for 
an alleged cooperative enterprise—something in the nature 
of the proverbial horse and rabbit stew made of one horse 
and one rabbit. Labor unions were quick to grasp the 
fact that this was really a federal project and obtained 
insertion of Davis-Bacon Act labor conditions. Rural 
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and Southern Congressmen, envisaging these as applying 
eventually to all road building, lost some enthusiasm. 

With a 90 percent federal gift for a free Interstate 
system, toll roads would scarcely be able to compete— 
nor would toll bridges which now get a 60 percent 
subsidy. The government would have to pay the bill on 
perhaps several thousand miles of contemplated toll 
roads proposed for the Interstate system. Such a multi- 
billion-dollar expenditure for roads that would normally be 
provided at no expense to the federal government mag- 
nifies the financial stumbling block to the legislation. 
The direct-user-charge idea for providing million-dollar- 
a-mile highways fer areas remote from him still has a 
logical appeal to the non-user. 

Biggest objection to the proposed limited-access inter- 
state roads may come from motel, gas station and other 
commerical operators who would be displaced; especially 
in the areas where over half the present mileage would be 
relocated to meet new standards. 


What Can Be Salvaged? 


Best assurance for reviving the issue is the irresistible 
public demand for better and safer highways. Roads 
will be built despite all—and taxes will pay for them, now 
or later. An unexpected strong point was the tacit ac- 
ceptance by the motoring public of the proposed one-cent 
federal gas tax increase. This and some other taxes may 
receive majority support. 

The Interstate system, which carries twelve times the 
average traffic of our road network must be built to high 
standards. A federal contribution of up to 75 percent 
would not interfere competitively with normal toll road 
and toll bridge construction; probably would not neces- 
sitate Davis-Bacon labor provisions; would not arouse 
resentment from representatives of bypassed areas; 
would permit vast improvements in the system. 

If bond financing is used at all it would involve much 
shorter term bonds as supplement to taxes. 

Allocation of Interstate system funds must be on a 
sounder basis. Urban needs were crudely estimated. 
Provision might be made for unfreezing the Interstate 
system, permitting equalizing extensions to it. Relation- 
ship between present gas tax receipts and Interstate 
system needs was shown by California witnesses. 

If all interested groups could agree on a bill, compro- 
mising dissenting viewpoints, and taking above-mentioned 
points into consideration, a great highway plan with 
adequate emphasis on the Interstate system could be 
approved in 1956. 


Washington, D.C. 
August 22, 1955 
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Glass containers for 
every purpose are 
designed and manu- 
factured by Owens- 
Illinois Glass Com- 
pany—over 100 
billion units made 
in last 25 years 


More than 3,000 new designs per year 


—without a “bottleneck” in drafting 


In the Design Development Department of the 
Owens-Illinois Glass Company, Toledo, Ohio, 
no time is lost in tedious redrafting. A simple 
short cut involving the use of Kodagraph Auto- 


Big head start. Kodalith Film prints of ele- 
ments which are repeated from time to time 
are kept on file. When a new design calls for 
any of these elements, the draftsman merely 
tapes the right films on clear acetate and 
orders an Autopositive. No redrafting! 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “New Short Cuts and Savings.” 


A positive photographic intermediate is 
produced directly by exposing the “paste-up” 
in contact with Kodagraph Autopositive 
Paper, then processing the print in standard 
photographic solutions. No negative step... 
easy room light operation. 


MAIL COUPON FOR FREE BOOKLET —— — — — 


positive Paper and Kodalith Film gives cus- 
tomers fast service .. . saves dollars every day. 
Chances are you can adapt this technique to 
your own routines. 


New design is added to the Autopositive, 
which has dense photographic black lines on 
a clean white translucent base. Required num- 
ber of shop prints—each crisp and uniform — 
are produced from this master, which can also 


be used later on for minor revisions. 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


93 


Name Position 
Shows all the ways 
you can save with Cc Street 
ompan 
Kodagraph Auto- 
Positive Paper. City Zone State 
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NEWS BRIEFS... 


Turnpike Slated for 
Richmond, Va., Area 


Plans to start work next spring on a 
35-mile turnpike between Richmond and 
Petersburg, Va., have been announced by 
the Richmond-Petersburg Turnpike Au- 
thority. Designed to relieve congestion 
on U.S. Routes 1 and 301, the $67,500,000 
facility is expected to cut present driving 
time between the two cities almost in 
half. It will be a four-lane thoroughfare 
with six lanes in the Richmond area. 
When completed in 1958, the turnpike 
will be the largest and most costly single 
highway project ever built in Virginia. 

Two other turnpikes are under consider- 
ation in the state. They are the Old 
Dominion Turnpike, a seventy-mile toll 


road with connections to the West Vir- 
ginia Turnpike and another toll road in 
North Carolina, and the Virginia-Carolina 
Coastal Turnpike, a 53-mile project that 
would connect the resort areas of Virginia 
Beach, Va., and Nags Head, N.C. 


New Aluminum Company 
Goes Into Production 


A $65,000,000 primary aluminum plant 
was dedicated by the Anaconda Aluminum 
Co. at Columbia Falls, Mont., on August 
15. The company—fourth aluminum 
concern in the United States and the first 
to enter the field in this country since 


Gavins Point Dam Nears Completion 


Closure of Gavins Point Dam—a rolled earth project under construction on the Missouri 
River between Nebraska and South Dakota—was effected in a recent nine-day operation 
culminating on August 4 in ceremonies at which Army Secretary Wilbur M. Brucker was 


principal speaker. 


When construction is completed at the end of the year, the dam will 


begin to function as the fourth of six main-stem control structures being built under the 
Pick-Sloan Plan. The dam will have a reservoir capacity of 540,000 acre-ft and act as 
regulator for the mammoth upstream system. Dam, power house, substructure, and spill- 
way are being built under an $18,007,934 contract held by a joint venture consisting of 
Western, Massman and Jones construction companies. 
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1946—is planning a program of expansion 
that will run into several hundred million 
dollars. The plant has two potlines, each 
containing 120 pots, in four 1,800-ft pot 
buildings. One potline is in operation 
now, and full production by January 1, 
with an annual output of 60,000 tons, is 
planned. 

The plant will use 120,000 tons of alu- 
mina (refined bauxite) a year. The 
alumina, processed from ore mined in 
Jamaica, B.W.I., will be shipped to the 
plant by rail from Corpus Christi, Tex., 
and Hurricane Creek, Ark. Power for 
the project will come from Hungry Horse 
Dam, which is seven miles southeast of 
the plant. 


New Power Station 
For Yorktown, Va. 


The Stone & Webster Engineering 
Corp., of Boston, has been retained by the 
Virginia Electric and Power Co. to design 
and construct a $20,000,000 dual-purpose 
power station on the York River about 
six miles east of Yorktown, Va. The 
station, which will have a capacity of 
165,000 kw, will be a functional semi- 
outdoors type. It will be the first power 
plant specifically designed to use a new 
refinery by-product as fuel. The fuel, 
called ‘‘delayed coke,” will be supplied by 
the American Oil Co., which is building 
a large refinery on adjacent property. 

Design work on the project is under 
way, with completion currently scheduled 
for July 1957. 


Cement Company to Build 
Southern California Plant 


The Permanente Cement Co. will ex- 
pand its operations into Southern Califor- 
nia with the construction of a new $12,- 
000,000 cement plant near Victorville in 
San Bernardino County. The plant, 
which will have an initial annual capacity 
of 2,000,000 barrels of portland cement, 
is scheduled to begin production in the 
early fall of 1956. Construction is ex- 
pected to begin in about ninety days, and 
bids will be invited as soon as engineering 
is completed by the Kaiser Engineers 
Division of Henry J. Kaiser Co., which is 
designing the facilities and will supervise 
construction. 
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Scientific Manpower 
Shortages Reported 


At least half of 200 large companies 
engaged in research and development— 
all of them in essential industries—report 
shortages of research scientists and 
engineers, according to Alan T. Water- 
man, director of the National Science 
Foundation. Speaking at Columbia Uni- 
versity’s recent sixth annual conference 
on industrial research at Harriman, N.Y., 
Dr. Waterman made public preliminary 
findings of a study of industrial research 
being made by the Bureau of Labor 
Statistics as part of the Foundation’s 
national survey of scientific research and 
development. 

Dr. Waterman said that the 200 com- 
panies interviewed in the study employ a 
substantial proportion of all scientists 
and engineers engaged in_ industrial 
research. About two-thirds of the com- 
panies reporting shortages said they were 
major shortages. All agreed on the need 
for better qualified, more highly trained 
scientists and engineers. A sizable num- 
ber of firms said they had been forced to 
curtail projected increases in their re- 
search and development programs because 
of lack of qualified personnel. 

Dr. Waterman also disclosed that the 
Foundation is sponsoring a series of 
fact-finding studies that will provide 
more complete data on the supply and 
demand of technical personnel than has 
hitherto been available. 


Arizona Starts Highway 
Engineer Training Program 


The Arizona Highway Department has 
authorized an ‘‘Engineer-in-Training’’ pro- 
gram and earmarked $25,000 for its first 
year of operation. The program has a dual 
purpose—to prepare replacements for 
vacancies resulting from retirement and to 
get ready for an expanded federal-aid 
highway construction program. 

Five young graduate engineers will be 
trained in the first year of operation. 
Interested persons should get in touch 
with C. B. Browning, Deputy State Engi- 
neer, Arizona Highway Department, 
Phoenix, Ariz. 


Precast Concrete Roof 
Decking in Wide Use 


A recent survey of the use of non-com- 
bustible precast concrete roof decking 
shows that a grand total of 202,577,676 sq 
ft of such decking has been installed in the 
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past ten years for 6,063 owners. This 
square footage was supplied by nine firms 
which manufacture more than 80 percent 
of all the precast concrete roof decking 
produced. 

Schools and universities led the list in 
frequency of preference and use of the pre- 
cast roof slabs and planks. The automo- 
tive industry, with almost 30,000,000 sq 
ft, was the largest single user during the 
period. The industry was only fifth, how- 
ever, in the number of locations where such 
decking was installed. 

The steadily increasing emphasis on 
fire-resistant building is one of the reasons 
cited for the popularity of the decking. 


Pennsylvania Power Co. 
To Build Atomic Plant 


Charles E. Oakes, president of the 
Pennsylvania Power & Light Co., has in- 


formed Admiral Lewis L. Strauss, chair- 
man, and Gen. K. E. Fields, general 
manager of the Atomic Energy Commis- 
sion, of his company’s decision to build a 
privately financed atomic-electric power 
plant of at least 150,000 kw. A site in the 
company’s service area is to be chosen for 
the project, which will utilize the homo- 
geneous-type reactor. The AEC is ex- 
pected to grant the necessary licenses. 

“In the homogeneous reactor,’ Mr. 
Oakes said, ‘‘the fuel is in liquid form. 
This liquid, in addition to containing the 
radioactive fuel, also includes coolant and 
moderator to control the fission process. 
The liquid circulates freely throughout the 
nuclear plant’s system and carries heat to 
steam generators. Steam from the gen- 
erators spins turbines which produce the 
electricity. The use of the liquid fuel sys- 
tem will permit the reactor, or atomic fur- 
nace, to operate continuously as new liquid 
nuclear fuel can be added while the reactor 
is running.” 

The in-service date for the new unit is 
planned for 1962. 


Charlotte, N. C., Coliseum Has World’s Largest Dome 


Construction of an ultramodern coliseum, with an immense dome-shaped aluminum roof 
rising 120 ft above street level, nears completion in Charlotte, N.C. Part of a civic project, 
the structure will be used as a games and exhibition center. It will provide a 99 x 212-ft 
arena and seating capacity for 13,500. The spectacular dome—believed to be the largest of 
its type in the world—has no supporting pillars except around the circumference of its 
two-acre area, assuring spectators in the auditorium an unobstructed view. Basic con- 
struction of the dome involves a steel-ribbed web frame overlaid with preformed concrete. 
The dome surface consists of 3,665 pieces of aluminum, stretching in a convex latticework 
from a steel tension ring around the circumference of the dome to a central compression 
ring. Architect for the project was A. G. Odell, Jr., and Associates, Charlotte. Thompson 
& Street of Charlotte were the general contractors. Aluminum sheet was supplied by the 
Aluminum Company of America’s Alcoa, Tenn., works, and roof fabrication and installation 
was handled by Aluminum Structures, Inc., ot Pittsburgh. 
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The value of new construction put in 
place rose seasonally in July to a new 
monthly peak of nearly $4 billion, and 
reached a record total of $23.1 billion for 
the first seven months of the year, ac- 
cording to preliminary estimates prepared 
jointly by the Departments of Commerce 
and Labor. After adjustment for seasonal 
factors, new construction activity in 
July was at an annual rate of $42 billion. 

Most of the June-July increase (4 per- 
cent) resulted from expansion in private 
residential and commercial building and 
highway work. Outlays for almost all 
other types of construction remained at 
their high June levels or rose slightly. 

For the third successive month total 
private construction reached a new high. 
The 2.8 billion total for July was 4 percent 
above June and 16 percent higher than 
in July 1954. Public construction activ- 
ity, at $1.2 billion, was 5 percent greater 
than in June, but only slightly above the 
level of July 1954 as gains—primarily in 
public educational buildings, military 
facilities and highway work—were nearly 
offset by a substantial drop in activity on 
atomic energy projects, and lesser de- 
clines in public housing, hospital, and con- 
servation and development work. 

Comparing the record volume for Jan- 
uary-July 1955 with that for the first seven 
months of 1954, private construction ex- 
penditures (16.5 billion) were 20 percent 
higher, despite declines in private school 
building, railroad, and farm construction. 
Public outlays ($6.5 billion) were vir- 
tually the same. 


Construction Activity Sets New Record in July 
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New construction rises seasonally in June 
to new monthly high of nearly $4 billion, 
bringing total for first seven months of the 
year to a record $23.1 billion. 


Tacoma, Wash., Gives 
Contracts for Turbines 


A $1,750,000 contract for construction of 
four hydraulic turbines has been awarded 
by the City of Tacoma to the S. Mor. 
gan Smith Co., of York, Pa. The new 
turbines, of the Francis type, will be rated 
at 55,000 hp each under a 185-ft head. 
They are to be vertical shaft machines 
with solid cast runners and plate steel 
spiral casings. The new units will be in- 
stalled at the city’s Mayfield Plant on the 
Cowlitz River near Tacoma. 


Robert W. Shearman 
Named to AIME Staff 


Robert W. Shearman has started work 
as secretary of the Metals Branch of the 
American Institute of Mining, Metal- 
lurgical and Petroleum Engineers at 
AIME headquarters in New York. In 
this capacity he will be responsible for 
the tremendous work load involved in 
serving the Institute’s thousands of 
member metallurgists. Mr. Shearman 
is a graduate of Princeton University, 
with degrees in chemistry and metallurgy, 
and has been with the Pittsburgh Plate 
Glass Co., Bethlehem Steel, and the Union 
Carbide & Carbon Co. 


Record for Underwater Concrete Placement Established on 


September 1955 °¢ 


Mackinac Bridge Project 


Setting a new world record for underwater 
concrete placement highlights construction 
work on the substructure for the Mackinac 
Bridge project. During one 24-hour period 
in May 6,250 cu yd were placed, while 
production for a five-day run was 22,378 
cu yd. All concrete for the foundation 
piers is being placed by the Prepakt method 
by the substructure contractor, Merritt 
Chapman & Scott Corp. The Prepakt Con- 
crete Co. is assisting in the placement of 
some 450,000 cu yd of Prepakt concrete in 
the 34 piers, some of which extend over 
200 ft below the water surface. On 
schedule for a projected completion date 
late in 1957, the Mackinac Bridge will be 
the world’s longest suspension span from 
anchorage to anchorage. New York Con- 
sultant D. B. Steinman, M. ASCE, is the 
designing engineer, and Grover C. Denny 
project manager for Merritt-Chapman & 
Scott. 
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New Zealand Completes First Major Prestressed Bridge 


Recently completed near Wellington, 
N.Z., is the Hutt Estuary Bridge. Made 
of prestressed concrete, the structure is 
the first major bridge of its kind in New 
Zealand, though numerous small pre- 
stressed concrete bridges are being built. 

The superstructure consists of five 
105-ft spans simply supported on the 
piers and abutments, each span compris- 
ing 16 beams side by side forming a deck 
53 ft 9 in. wide overall. It provides a 
30-ft footway, a 6-ft footway, and a serv- 
iceway 11 ft 6 in. wide to carry large water 
mains. The bridge is on a 11-deg skew. 

The 80 nearly identical beams required 
were cast on the bank, each incorporating 
seven precast diaphragms set on the skew. 
The beams were prestressed by the Magnel 
system, using 96 wires per beam of 0.267- 
in. dia. After the cable ducts had been 
grouted, the beams which weighed 40 
tons each were skidded transversely on 
steel rails to stock. The first few beams 
were lifted off their beds by a ‘‘cherry 
picker” and placed on Athey wagons for 
transfer to stock. In spite of warnings to 
keep beams upright, one of the wagons 
lurched into a depression and tipped a 
beam onto its side. The beam virtually 
exploded under release of prestress and in 
so doing ‘‘touched off’? another beam 
which was already in stock. It also broke 
into fragments. 


Beams, 16 per span, were slid transversely 
onto the piers from a construction trestle 
parallel to the bridge (upper view). Cross- 
ing is on a 1]-deg skew. 


Recently completed Hutt Estuary Bridge 
near Wellington, N.Z., is New Zealand's 
largest prestressed structure. It replaces 
the old wooden bridge, shown in the fore- 
ground. On left bank is the yard where 80 
nearly identical beams were cast. Each 
beam weighs 40 tons. 
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W. G. MORRISON, M. ASCE 
Consulting Engineer Wellington, N.Z. 


Launching and placing consisted of 
transferring the beams to bogie trucks op- 
erating on a 6-ft-gauge railway line laid 
on a timber construction trestle parallel 
to the bridge. When they were opposite 
the required span, the beams were slid 
transversely into final position on the pier 
tops. A proposed method of floating the 
beams into position was abandoned on ac- 
count of shallow water under the end 
spans. 

Concrete was cast in place between beam 
flanges and the precast diaphragms, then 
the diaphragms were prestressed with 16 
Magnel wires. The deck slab was pre- 
stressed transversely by means of 1-in. 
Lee McCall bars at 3-ft centers to a cal- 
culated concrete stress of 310 psi not al- 
lowing for losses. 

Concrete was carefully controlled and 
frequently tested, but no attempt was 
made to use a very dry mix. The concrete 
was premixed at a central plant and trans- 
ported to the site in agitator trucks. Two 
sizes of aggregate—one part of coarse 
sand and a small proportion of fine beach 
sand—were used with 750 lb of cement per 
cu yd. The design strength on a 12 by 
6-in. cylinder was 5,100 psi, but nearly 20 
percent of the tests were somewhat below 
this figure at 28 days. Beam deflection 


under a test load, cambering of beams 
under prestress, and direct measurements 
on a cylinder, all indicated a modulus of 
about 4,600,000 psi. 


Piers Give Trouble 


The river bed in mid channel consists of 
variable layers of gravel, sand and shells 
about 20 ft thick overlying a uniform bed 
of marine clay 16 ft thick. Below the 
clay are important artesian measures with 
a pressure about 14 ft above mean river 
level. To avoid disturbing this artesian 
water source, piers were founded on the 
clay. The first pier was successfully con- 
structed in a sheetpile cofferdam 62 by 20 
ft. Frodingham No. 2 piles, 50 ft long, 
were used. The second cofferdam, how- 
ever, behaved in a very unusual manner. 
It was pumped out and excavated ready 
for concrete when the whole cofferdam 
suddenly rose 15 in. The movement was 
very local in that timber piles only 2 ft 
away were not affected. The bottom of 
the excavation remained level, and there 
was no evidence of the escape of artesian 
water. The conclusions are that the clay 
failed in the tension under bending stresses. 
The cofferdam was flooded, sufficient 
tremie concrete was placed under water to 
balance the artesian head, and the pier 
was completed without further trouble. 
Subsequent settlement during the con- 
creting of the pier and superstructure was 
5 in. Thus 10 in. of uplift remains un- 
accounted for. Nevertheless, settlement 
during the year since completion of the 
work has been negligible. 

After the experience with this pier the 
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a cofferdam method was abandoned and 
ES the remaining two piers were sunk as 
concrete caissons. 

The construction was undertaken by a 
selected firm of contractors, Wilkins & 
Davies Construction Company, on a 
“target contract.’’ The contract set a 
target price mutually agreed between the 
engineer and the contractors. The ar- 
rangement was that if the work was done 
for the target price the contractors would 
be paid a fee of 10 percent plus agreed 


Pedro. 


overhead costs. 


For every £1,000 that 
the job cost exceeded the target the fee 
would be reduced by £300 with a limiting 


fee of 3 percent. On the other hand, for 
every £1,000 that the cost was less than 
the target, the fee would be increased by 
£500. Unfortunately due to various dif- 
ficulties the final cost considerably ex- 
ceeded the estimate, and the contractors 
were entitled under the contract to the 
minimum fee. 

The work took 26 months to complete, 


Sewer Outfall for Pasadena 


Garbage Disposal 


Here construction crews are boring an 8,- 
500 tt shaft through a bluff, final leg of the 
32,000-ft tunnel that will carry the new 90- 
in. sewer main to the disposal plant. Photos 
courtesy of “Pasadena Star-News.” 


New 90-in. sewer outlet, which the Los Angeles County Sanitation District is building at 
White's Point near San Pedro, is expected to provide Pasadena and adjacent metropolitan 
areas with a smog-free method of disposing of combustible garbage. 
ground up and flushed into the sewer, which will connect with the disposal plant at San 
When the project is completed in about two and a half years, the sewer will dis- 
charge 400 cfs of waste products into the Pacific 8,000 ft from shore. 
cranes and barge are digging an underwater trench to hold the sewer outlet. 


The trash will be 


In this general view 
The project 


was the objective of a recent field trip of the Los Angeles Section’s Sanitary Engineering 
Section, which supplied information and photos. 
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and pier construction was throughout the 
key to progress. Beam production could 
have been speeded up whenever necessary, 
Had caissons been used for all the piers 
as for the last two, the bridge could have 
been completed in 15 months. However, 
heavy construction plant is very scarce 
in New Zealand. Had even such common 
items of plant as boilers, winches, floating 
cranes or barges been available as they are 
in the United States or Western Europe 
the work would have been much easier 
and faster. 

The overall contract cost was £243,000 
divided equally between foundations and 
superstructure or £8.6s per sq ft of deck. 
Approaches, test borings, and engineering 
costs are not included. 

The bridge was designed and supervised 
by the writer. The work is fully de- 
scribed in a technical paper in the Novem- 
ber 1954 issue of New Zealand Engineering, 
a publication of the New Zealand Insti- 
tution of Engineers. 


[Before opening his Wellington office, the 
author, a graduate of the University of New 
Zealand, had his early experience in British 
Columbia, California, New Zealand, Eng- 
land, Egypt and India.] 


Ohio to Have First 
Pipeline for Coal 


The nation’s first commercial coal pipe- 
line will be built by the Pittsburgh Con- 
solidation Coal Co. for use in delivering 
18,000,000 tons of pulverized coal to the 
Cleveland Electric Illuminating Co. in the 
next fifteen years. The fuel will be 
pumped from the coal company’s George- 
town, Ohio, properties to the Eastlake, 
Ohio, plant of Cleveland Electric, a dis- 
tance of 108 miles. In 1951 the Pitts- 
burgh Consolidation Coal Co., largest 
company of its kind in the world, built a 
$550,000 test line at Cadiz, Ohio, to assure 
the efficacy of the unique coal-hauling 
method. Estimated cost of the project 
will be $8,000,000 to $10,000,000. 


Colombia in ‘“‘Atoms 
for Peace’’ Program 


A chance to take part in the President’s 
“Atoms for Peace’? program was offered 
the Colombian government at a recent 
meeting at which representatives of 
Colombia and the United States initiated 
a proposed agreement for cooperation in 
the field of research in peaceful uses of 
atomic energy. The proposed agreement 
will enable Colombians to acquire in 
their own country valuable training and 
experience in nuclear science and en- 
gineering including the development o 
nuclear power. 


CIVIL ENGINEERING 


iy 
trac 
pro: 
tran 
sup' 
ert 
fibe: 
ing 
wea 
and 
face 
clea: 
84 (Vol. p. 602) 


, the 
New 
ritish 
Eng- 


pipe- 
Con- 
the 
n the 
be 
orge- 
lake, 
dis- 
Pitts- 
rgest 
ult a 
ssure 
uling 
‘oject 


@ Since 1867 engineers, scientists, designers, surveyors, drafts- 
men have relied on K&E as the foremost, most progressive, 
and most complete source of supply for the tools, equipment, 
and materials they work with. When you buy, think first of K&E, 
headquarters for 7,000 items. For example... 


ALBANENE® TRACING PAPER—This popular 
tracing paper is recognized as the top 
product in its field because of its permanent 
transparency, its unusual strength and its 
superb drawing surface. 

Albanene is transparentized with an in- 
ert resin, which is permanently fixed in the 
fibers and unaffected by age. Its outstand- 
ing tearing strength enables it to resist 
wear and tear in reproduction machines 
and in handling and filing. Its special sur- 
face combines ideal pencil ‘‘take’’ with 
clearness, sharpness and cleanness of line. 


KEUFFEL & ESSER CO. 
New York «¢ Hoboken, N. J. 


Detroit Chicago @ St. Louis Dallas San Francisco Los Angeles Seattle Montreal 
Distributors in Principal Cities : 
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R. ROBINSON ROWE, M. ASCE 


“Look,’”’ beckoned Professor Neare, 
“at the figures Joe’s putting on the black- 
board. If that’s his record of beers. for 
last month, August 3 must have been a 
scorcher!” 


12 2 24 
3.5 «#15 13 
4 4 16 14 1 #14 
5 3 15 16 1 16 
6 3 18 wy 
a4 1i8 1 18 
8 2 16 20 1 20 
9 2 18 24 #1 24 
10 2 20 31 1 31 
Total 36 324 


“Not a beer all month,”’ grumbled Joe 
Kerr. ‘Spent all my snack dowry on your 
game of ‘Yippy,’ and this is the score. 
Twice I yippied for a 2-dime pot, but the 
31-dimer and most of the big ones went to 
Bardie Taylor. After 36 games, averaging 
exactly 9 dimes per pot, I was broke but 
had the answer.” 

“T asked for 1000 games and warned 
you to play with matches,’’ fumed the 
Professor. ‘This wont be much of a check 
of Cal’s ‘Exact’ method.”’ 

“You needn't check me,”’ bragged Cal 
Klater. ‘According to your rules for 
Yippy, each player in turn antes a dime 
and casts a die, adding the pips to his 
opponent’s last call, much as in cribbage 
except that game is 11 instead of 31 and 
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Giant Steel Liner Installed in New Lincoln Tunnel Tube 


Workmen install steel waterproofing liner in the Palisades section of the third tube of the 
Lincoln Tunnel, a project of the Port of New York Authority. The steel lining, shown in 
place at the end of the ventilating shaft, was fabricated in ring segments—5 ft wide and 32 
ft, 10 in. in dia—by Baldwin-Lima-Hamilton Corp., of Philadelphia, for Mason-Johnson. 
MacLean, Weehawken, N.J., prime contractors on the tunnel. For convenience in han. 
dling, the rings were made in ten equal one-ton segments with one segment containing a 
small filler or key section. A hydraulically operated rotating arm mounted on a movable 
scaffold, similar to that shown, lifts each ring segment, raises it into position, and holds it 
in place until workmen insert and tighten the holding bolts. The immensity of the bore, 
which is large enough to enclose a two-story building, is apparent when it is compared to 


the workman climbing the scaffold ladder. 


Top and bottom segments of the bore wil] 


serve for exhaust and fresh air passages, and center section will be used for the roadway. 


there is no ‘go.’ If the cast can't be 
added without passing 11, then the cast 
must be subtracted. For example, if 1 
has called ‘9’ and B casts 1, he calls ‘10’; 
if he casts 2, he calls ‘Yippy’ and rakes in 
the pot; but if he casts 3, he calls ‘6.’ 
O.K.?”” “‘Okeh,”’ checked the Professor. 

“So I solved by letting x, a, b, c, . . j 
be the probable number of plays to the 
finish after the call reached 0, 1, 2,3, . . 10 
respectively. Now then, in the same 
example, after A has called ‘9,’ the prob- 
able number of plays to the finish is 
i and the 6 equally probable casts will 
lead to the 6 equally probable calls of 10, 
Yippy, 6, 5, 4 or 3, for which the probable 
number of remaining plays will be j, 0, f, 
e, dor crespectively. Counting B’s plays, 


Then, with a similar derivation for each 
call, I found the following set of 11 equa- 
tions in 11 unknowns: 

6x —-a—-b—c—d-e-f 


6 


6a =6 
=6 
=6 
= 
6e-f—g-—h-t-j = 6 
6f—g-—h-i-j-«x = 6 
6g = 6 
6h = 6 
= 6 


6 


The answer, x, in dimes, can be expressed 
directly in determinants; reducing, I found 
” 


“Wait, wait,” commanded Joe Kerr. 
“Dont spoil it for me. I’d rather solve 
those equations than play 964 more 
games with Bardie.”’ 

“All right,” agreed Professor Neare. 
“T’ll save my new problem about needles 
in haystacks until next month. Joe can 
fool with Cal’s equations and Cal, you'd 
better be sure you're right and that your 
way is easiest.” 


[Several Cal Klaters asked for more time, 
pleading vacations and humidity, and Joe 
really asked for it]. 


NUCLEAR 


NOTES 


XIV—Identification of Radio- 
isotopes by Relative Counting 
Techniques 


This installment of ‘‘Nuclear Notes’’ was 
prepared by Morton I. Goldman at the re- 
quest of the Sanitary Engineering Division's 
Committee on Sanitary Engineering As. 
pects of Nuclear Energy. Mr. Goldman is 
Senior Assistant Sanitary Engineer, Robert 
A. Taft Sanitary Engineering Center, U.S. 
Public Health Service, who is assigned to 
the Oak Ridge (Tenn.) National Labora- 
tory. Conrad P. Straub, of the Oak Ridge 
National Laboratory, heads the committee, 
which also includes Earnest F. Gloyna, 
A. E. Gorman, Prof. Warren J. Kaufman, 
Alexander Rihm, Jr., and James G. Terrill, 
Jr. Next month's subject will be: Theory of 
Shielding. 


Relative counting techniques described 
in previous articles (Nuclear Notes XI 
and XII) may be used to identify radio- 
isotopes. Through their use, some of the 
more important characteristics of a radio- 
active substance such as half life, and 
energy of beta or gamma emission may be 
determined. 

The half life of a radioisotope is found 
by comparing the activity of a sample 
measured under identical conditions at 
successive time intervals. Since the dis- 
integration rate is proportional to the 
number of radioactive atoms present at 


any instant, the change in measured activ- | 


ity will indicate the change in the num- 
ber of radioactive atoms present. Where 
these measurements extend over a con- 
siderable period of time, one should 
(Continued on page 92) 
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Here is a new kind of sewer pipe. One that will meet your needs from 
every angle—capacity, strength, durability. Armco SMOOTH-FLO Sewer Pipe 
is efficient to start with and assures continued efficiency throughout 

the years. It is the result of more than 50 years’ experience in 

pioneering and developing drainage and construction products. For the 
first time in a single structure, you can get all the desirable 

qualities necessary to efficiently handle sewage. 


TOP FLOW CAPACITY 


A smooth asphalt lining, centrifugally 
applied af more than 800 rpm, assures 
a flow capacity that is equal to or bet- 
ter than any other sewer pipe. This 
full lining completely fills the valleys 
of the corrugations, The special grade 
asphalt, developed by Armco, has been 
proved in sewer service for 30 years. 
It withstands heat and cold without 
melting, cracking or spalling and meets 
the most rugged tests for adhesion and 
toughness. Top flow ‘capacity is re- 
tained for the life of your sewer. 


STRONG AND DURABLE 


To retain. continued high flow capacity, 
any sewer must remain structurally 
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sound—free from failures or malalign- 
ment that would impede smooth flow. 
Armco SMOOTH-FLO Sewer Pipe pro- 
vides complete assurance on every 
count. 


Flexible strength 


With flexible corrugated metal design, 
there is no danger of cracking, break- 
ing Or crushing under the impact and 
vibration of heavy live loads. 


Strong, tight joints 


Strong joints plus long lengths with 
high beam strength mean good align- 
ment year after year. This is further 
assurance of continued high flow ca- 
pacity. And since joints can’t open or 
separate, there is no silting or entrance 


MOOTH-FLO Sewer Pipe 


combining TOP FLOW CAPACITY 
aid STRENGTH of corrugated metal 


of ground water to overload sewers or 
treatment plants. 


Durability for 
every service condition 


An overall coating and lining provides 
ample protection for normal service. 
Where severe service conditions are 
encountered in sanitary or industrial 
sewers, you can get the complete pro- 
tection of Armco AsBESTOS-BONDED. 


Installed economy 


Long lengths, light weight and joints 
connected by simple, bolted coupling 
bands all contribute to ease and speed 
of handling and installation, Contrac- 
tors can bid low with ample profit. 


ASK FOR DATA 


These are just the quick highlights on 
this entirely new Armco SMOOTH-FLO 
Sewer Pipe. For the complete story 
applied to your specific problems, just 
use the coupon or telephone to call 
the nearest Armco engineer representa- 
tive. Armco Drainage & Metal Prod- 
ucts, Inc., 6085 Curtis Street, Middle- 
town, Ohio. Subsidiary of Armco Steel 
Corporation. In Canada: write Guelph, 
Ontario. Export: The Armco Inter- 
national Corporation. 


TELL ME MORE 


Please have your Armco engineer representative make an ap- 
pointment to give me more data about SmooTH-FLo Sewer Pipe. 


NAME TITLE 
ORGANIZATION 
STREET 
CITY ZONE _STATE 
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PROBLEM: 9 5 

To obtain at minimum cost 

the essential information on * 

flow required for efficient - 
operation of a small 

TH plant. 


+ The Type L-T1 will record the head 

on the measuring flume, will indicate 
the volume of flow for any time interval and will give an 
instantaneous reading of the rate of flow. The head record, 
made on convenient rectangular coordinates, is basic infor- 
mation for permanent record from which plant operators 
and State Sanitary Engineers can check flows and volumes. 
The volume reading from the totalizer dials and the rate of 
flow indicator are essential for intelligent operation. Read- 
ings can be made in any desired volume and flow units. 


...invaluable for your reference file 
144 pages of technical data on recorder instal- 
lations... plus a wealth of hydraulic tables and 
conversion tables. Send $1.00 (No C.O.D.’s) 


CONSULT WITH STEVENS INSTRUMENTATION SPECIALISTS 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 N. E. GLISAN STREET * PORTLAND 13, OREGON 


Foremost in Precision Hydraulic Instruments Since 1907 


Nuclear Notes 

(Continued from page 86) 

compensate for any changes in counter 
operation. This can be ascertained by 
the use of a long-lived standard. Since 
the decay of a single radioisotope follows 
an exponential relationship (See Nuclear 
Notes V), the logarithm of the activity 
plotted against time results in a straight 
line. Activity measurements at two 
times should provide sufficient data from 
which to draw a straight line. The slope 
of this line gives the negative of the decay 
constant (—A). In practice, however, it 
is common to take a series of these meas- 
urements and determine the line of best 
fit. This method can be used for isotopes 
which have half lives ranging from several 
hours to several years. 

If several isotopes with widely different 
half-lives are present in a sample, the in- 
dividual decay rates can be determined by 
a process of extrapolation and subtraction. 
In this case, the final exponential decay 
of the longest-lived isotope is extrapolated 
back to zero time and its contributions to 
the total activity at a series of times sub- 
tracted from the total. These differ- 
ences, when plotted on semi-logarithmic 
graph paper should result in a straight line 
if there are only two isotopes in the original 
mixture, as indicated in Fig. 1. If not, 
and it is possible to discern an exponential 
decay in the longer-lived component re- 
maining, the process of extrapolation and 


Activity 


T 
| 


0 5 10 15 
Time (hr) 


FIG, 1 


subtraction may be repeated. From these 
individual exponential decay curves, the 
time required to effect a 50 percent reduc- 
tion in activity (one half-life) can be 
found. Most frequently this procedure 
is limited to samples with no more than 
two components. The kind of counter 
selected depends upon the kind of radia- 
tions present in the mixture being counted. 

In the determination of beta and gamma 
energies, absorbers of known _ thickness 
(grams/cm?) are inserted between the 
sample and the detector (most usually an 
end-window G-M counter) and the per- 
centage transmission through the ab- 
sorber is observed. Lead is most fre- 
quently used as the absorber in the deter- 
mination of gamma energy, and the ab- 
sorber is placed as close to the source as 
possible. The source is placed as far as fea- 
sible from the detector which is shielded by 

(Continued on page 94) 
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@ SELF-CONTAINED 


@ ONE MAN OPERATION ‘3 
@ FASTER COMPACTION 
@ BETTER COMPACTION 
@ LOWER INITIAL COST 
@ LOW OPERATING COST 
@ EASY TO USE, SAFE! 


For Soil Compaction Close to Walls, 
Culverts and Abutments— in Trenches, Ditches 


CIVIL ENGINEERING September 1955 


ngineers for 


COMPACTION 


N TEST after test, the Barco Rammer has demon- 

strated its ability to deliver 95% to 97.5% compaction 
(modified Proctor Method)—EASILY! EFFICIENTLY! 
ECONOMICALLY! As a result, today, engineers in all 
parts of the country are able to write specifications calling 
for high degree soil compaction for all kinds of projects: 
Atomic Energy, Hydroelectric Power and Flood Control 
Dams, Highways, Toll Roads and Freeways, Airports, 
Bridges, Buildings, and Housing Developments! 


The Barco Rammer is especially useful for compacting 
fill in restricted areas. ONLY the Barco Rammer can 
produce specified high degree compaction on lifts up to 
20 inches. For complete information on the Barco 
Rammer and its field of application, write TODAY. 


BARCO 


561K Hough St., Barrington, Illinois 
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Nuclear Notes 
(Continued from page 92) 


an aluminum absorber (about 1 gram/ 
em?) to eliminate beta particles and 
secondary electrons resulting from gamma 
ray interactions. In the case of electro- 
magnetic radiation (gamma _ radiation) 
attenuation follows an exponential law. 
Therefore a plot of activity (or percent of 
i activity transmitted) on a log scale against 
fe absorber thickness on a linear scale will re- 
sult in a straight line from which the 
half-thickness (that thickness which will 
reduce the original activity by a factor of 
two) can be found directly. By reference 


to suitable tables or graphs (Ja) this half- 
thickness value can be used to determine 
the gamma photon energy. When two 
components are present and there is suffi- 
cient difference in their energies, they may 
be resolved into two straight lines by the 
method of extrapolation and subtraction 
described earlier. 

Beta particle energies may also be de- 
termined by absorption studies. In this 
determination aluminum absorbers cali- 
brated in mg/cm? are usually employed; 
the absorbers and source are placed as 
close to the detector as possible. Analy- 
sis of the resulting absorption curve is 
more difficult than in the case of gamma 


sae 


— Faced with the problem of achieving 
28-day concrete strengths of 3750-psi-plus- 
15% with lightweight concrete in Texas 
summer heat, the engineers designed a mix 
using 2 Ib. Plastiment Concrete Densifier 
per bag of cement, and enough Sika AER 
to provide 52 to 6% of entrained air. 


This mix design was the result of previous 
successful experience of Texas Industries, 
manufacturer of the Haydite aggregate. 


Plastiment’s retarding action not only kept 
the mix workable for placing with mini- 
mum water/cement ratio, but — because 
Plastiment-concrete gains strength faster 
than ordinary concrete after initial set — 
concrete reached the required 28-day 
strength in just 7 days, with additional 
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Why They Used Plastiment 
in Dallas’ Statler Hilton Hotel 


properties of higher density, bond to steel, 
uniformity, and reduction in rate of heat 
development during hydration. 

For complete details on how Plastiment 
operates to produce a uniformly high qual- 
ity concrete, send today for a copy of the 
illustrated booklet, ““Plastiment Concrete 
Densifier.” Our engineers will be glad to 
tell you how Plastiment can help you on 
your present job. 


Owner: Hilton Hotels Corporation 

Architect: William B. Tabler, New York City 

Structural Engineers: Seelye, Stevenson, 
Value @ Knecht, New York City 

Contractors: Robert E. McKee General 
Contractor, Inc., Dallas 

Haydite Aggregates: Texas Industries 


DISTRICT OFFICES: BOSTON * CHICAGO * DALLAS * PHILADELPHIA * PITTSBURGH * SALT LAKE CITY 
WASHINGTON, D. C. * MONTREAL, CANADA * PANAMA CITY, PANAMA * DEALERS IN PRINC/AL CITIES 


radiation, since the attenuation of beta 
radiation does not follow an exponential 
relationship. The shape of the beta 
absorption curve depends upon the dis. 
tribution of energies in the particular beta 
spectrum, and the scattering characteris. 
tics of the particular counting arrange- 
ment. A sample mounted on aluminum 
will produce a different absorption curve 
than the same sample mounted on copper, 
because of the difference in backscatter 
from the two source supports. Generally, 
the beta-absorption curve approaches a 
straight line on semi-logarithmic paper for 
low values of absorber thickness. When 
beta spectra of different energies are 
present, the change in slope of the first 
portion of the curve will make this evi- 
dent. Ideally, the maximum beta energy 
in a given spectrum is the value desired 
from absorption curves. This corresponds 
to the maximum absorber _ thickness 
through which the beta particles will 
penetrate. This maximum range is diffi- 
cult to obtain by visual inspection of an 
absorption curve because of the masking 
effect produced by background radiations 
and other penetrating radiations that may 
accompany the emission or degradation 
of the beta particles. A better indication 
of the maximum range can be obtained by 
subtracting this penetrating radiation con- 
tribution from the total and plotting the 
difference (2). The most accurate method 
of determining the maximum range from 
absorption curves is the ‘‘Feather analy- 
sis’’ (16, 3), which involves the comparison 
of the sample curve with the absorption 
curve of a standard beta emitter measured 
under identical conditions. ob- 
tained, the maximum range of the un- 
known can be applied in a range vs. 
energy curve (/c) to determine the maxi- 
mum range of the beta spectrum. 

Because of the difficulty of determining 
the maximum range of a beta spectrum 
from an absorption curve, a half-thickness 
obtained from the first portion of the curve 
is frequently used as a reasonable estimate 
of the energy (Jd). In using values of 
half-thickness to estimate beta energies, 
conditions of measurement should be, in 
so far as possible, identical to those used 
in obtaining the values listed in tables or 
plotted on graphs. Although the maxi- 
mum range is unaffected, the shape of that 
portion of the curve from which a half- 
thickness is taken will be altered by a 
change in the conditions of measurement. 

In summary, counting instruments can 
be used to identify radioisotopes by deter- 
mining such characteristics as half-life and 
beta and gamma energies. Half-lives are 
determined by noting the rate of change in 
measured activity with time; radiation 
energies by noting the change in activity 
measured through a series of suitable ab- 
sorbers; lead for gamma and aluminum 
for beta radiations. 
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Rolling soon from Inland’s new Wide Flange 
structural mill... awide range of parallel flange 
beams to meet the expanding needs of the Mid- 


west construction industry. 


Far stronger and lighter than standard beams, Wide Flange 
Beams save from 8% to 35% in weight alone and make possi- 


ble longer spans with fewer intermediate supports. An important 


feature of the Inland Wide Flange Beain: the inside flanges are 
_ not tapered, thus permitting easily made connections. 


You'll find many welcome advantages in using Inland as 
your source for both Wide. Flange and standard structurals. 
Our. strategic central location, fully integrated manufacturing 


operation and long experience working with the construction — 
_ industry, assures you of dependable service. Talk over your 
with your Inland now. 


38 SOUTH DEARBOR 


Sales Offices: Chicago ° 
St. Louis Kansas City 
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le"have a new booklet 
that gives detailed 
description of all sizes 


rolled and helpful in- 


formation on Wide Flange 
Beams. Write for you 
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Dredging jobs run smoother when you use Naylor 
Spiralweld pipe. This distinctive pipe is light in weight 
for easy handling and installation, yet it has the extra 
strength, leaktightness and safety to withstand rough 
service. Combined with the Naylor one-piece Wedge- 
Lock coupling, it provides a most dependable line for 
getting materials where you want them in a hurry. 
For full details on Naylor pipe, fittings and couplings, 


ask for Bulletin No. 507. 


1281 East 92nd Street, Chicago 19, Illinols 
Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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The Readers Write... 


(This department begins on page 58) 


weight, say up to 12 or 15 stories. The 
method is best known for its failures 
rather than for its successes. 

I do not know of any case, either in 
Mexico or elsewhere, in which this method 
has been tried for underpinning. It 
would seem to me that even if the desired 
result could be guaranteed—and_ ex- 
perience in Mexico City offers no certainty 
that it would succeed—the cost of tem- 
porarily supporting so heavy a building 
during the excavation below the mat 
would be enormous. 

It would be necessary, I think, to doa 
complete job of underpinning before one 
could safely start to dig for the supporting 
tanks. The underpinning by itself would 
fully accomplish the support of the build- 
ing against the shear settlement, and also 
against the general settlement, or that 
major part of this general settlement which 
is due to shrinkage of the soil above the 
stratum to which the underpinning 
would reach, more than a hundred feet 
below the surface elevation. 


J. H. THorNLEy, M. ASCE 
President, Western Foundation Corp. 


New York, N.Y. 


Camber in bridge stringers 
due to vertical curve 


To THE Epiror: In the June issue, 
Engineers’ Notebook, page 60, Captain 
Preston submitted an article entitled 
“Intermediate Elevations on Vertical 
Curves Found by Addition of Increments.” 
I wish to point out that his method can 
be further developed to give an easy for- 
mula for the calculation of the required 
camber in bridge stringers due to vertical 
curve. 

You will recall his formula, 


A = [L, — X 


A = difference in elevation between 
the two selected stations 


G4 = slope of tangent into vertical 
curve 

Gz = slope of tangent out of vertical 
curve 

LL = length of vertical curve 

1, Ly = distances from origin to the 


two selected stations 
We can denote the quantity Ge x 
by C, the vertical curve constant, as it is 
determined immediately from the vertical 
curve data, and is the same for all points 
on the curve. 

It can be easily shown that C is also 
equal to BD/L*(see Fig. 1). This last form 
is more familiar to most of us, as it is the 

(Continued on page 100) 
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Shining Beauty at Detroit Technical Center 


The outstanding beauty shown 
above is a special 250,000-gal. ele- 
vated water tank erected to insure 
an ample water supply under ade- 
quate pressure for fire protection for 
an installation north of Detroit. 
The structure has an overall height 
of 138 ft. and was designed, fabri- 
cated and erected by Chics ago Bridge 
& Iron Company. Constructed of 
highly-polished stainless clad_ steel 
on the outside it harmonizes with 


the materials, architecture and land- 
scaping of the Technical Center. 


Plates used in the construction of 
the tank are Type 304 stainless 
clad on A-283 Grade-C steel. Highly 
polished, the plates required unusual 
and careful handling during fabrica- 
tion, shipping and erection to pre- 
serve the finish. Before shipment 
from the mill, the stainless surface 
was protected by a sprayed applica- 
tion of plastic, and a heavy paper 


applied with an adhesive. This 
covering was never removed during 
fabrication, shipping or erection 
except at seams and locations where 
welding was necessary. 

This shining beauty is a striking ex- 
ample of CB&I facilities and experience 
for designing, fabricating and erecting 
steel plate structures of standard or unique 
design. Write our nearest office for fur- 
ther information. 


Atlanta * Birmingham * Boston * Chicago * Cleveland * Detroit * Houston * Los Angeles * New York 
_) Philadelphia * Pittsburgh * Salt Lake City « San Francisco * Seattle * Tulsa * Washington 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
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In general these products are specially designed for structures which control or 
contain water. Preformed joint fillers used in conjunction with rubber waterstop fill 
and seal expansion or construction joints so effectively that considerable hydrostatic ie 

pressure on one surface of the structure is not allowed to come through the joint. 5 


EXPANSION JOINT FILLERS 


t 


CORK Premolded Joint 
Filler has a high recov- 
ery factor (95%) after 
compression — is non- 
extruding and inconspic- 
vous in mass concrete 
structures. Keeps the 
joint filled at all times. 


SELF-EXPANDING CORK 
is specially treated to ex- 
pand to 150% of orig- 
inal thickness to insure 
positive joint filling 
where concrete shrink- 
age problems are pres- 
ent. Non-extruding ... 
and resilient. 


SPONGE RUBBER CE- 
MENTONE Gray color 
blends with concrete. 
Fully resilient, non-ex- 
truding. Uniform thick- 
ness and density. Sup- 
plied in various degrees 
of compressibility to 
meet your requirements. 


BBER WATERSTOP 
Servicised Waterstop is 
flexible and elastic, with | 
a very high tensile strength — easy to install and once a 
in place withstands contraction, expansion and shear- Flat Dumbbell Type 
ing movement to insure a positive permanent water- PY LIS 


tight seal against hydrostatic water pressure. 


Two types — Flat Dumbbell and Hollow Bulb. Both 
types meet all standard engineering specifications. 
Waterstop also available in fabricated ell’s and tee’s. 


NEW! SPLIT DUMBBELL TYPE 
~~ Saves time, labor — eliminates split 


fee? bulkheading. One half of waterstop 
width is split to permit fastening to 
bulkhead to form a “T” (see illus- 
tration). After pour, bulkhead is 
stripped, and divided section joined 
by stapling or with rubber cement. 
Also lower cost field splicing using 
Servicised Union. 


Hollow Bulb Type 


Servicised Split Type Water- 
stop spread open and nailed 

to inside of bulkhead. This : 
eliminates slotting — saves 
time and labor. 


For sealing exterior 
vertical construction 
or expansion joints in 
walls, tunnels, foun- 
dations, etc., where 
joints must be pro- 
tected against seep- 
age from backfill. 


‘mete Bituminous rubber 
seals keyed contrac- 
tion or construction 
Used in keyed joints, in vertical 
construction joints walls. Applied by 
heating surface. Ad- 
heres to concrete to 
form resilient, mois- 
ture-tight seal. 


Write for catalog describing the complete 
Servicised line and the special brochure on : 
Rubber Waterstop. Sent without obligation. j 


SERVICISED PRODUCTS CORPORATION 


6051 WEST 65th STREET e CHICAGO 38, ILLINOIS 


Quauty 
PRODUCTS, 


100 (Vol. p. 618) 


| 
| 
| 
| 


The Readers Write .. . 


(This department begins on page 58) 
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one which is employed in the more common 
method of determining vertical curye 
elevations, that based on the fact that the 
offsets from the vertical curve to the 
tangent are proportional to the squares of 
the distances from the origin. 

In Fig. 1, determine 7, the camber at the 
midpoint of /, the stringer 1-8, due to 
vertical curve: 


v = Ay — 1/2A3 


v= (Le = Li [Ga + C( + 
1/3( + C(L; + L,)] 


l 
Le — L- L; — = / 
if 
Cc (Ls + Ly) 
Camber formulas: 
v (midpoint) = ad 
v (quarter point) = 3/, X 
where C = ne Os and / = length of 
stringer 
FIG. 1 


Example: A bridge is on a vertical curve, 
in which G4 = +8 percent, Gg = 35 
percent, and L = 800 ft. The length of 
the stringer is 80 ft. Find the amount of 
camber required by the vertical curve. 


i Gp — Ga _ 0.03 + 0.05 _ 5 xX 107 
2L 2 X 800 
V (midpoint) = a = 
(80)? = 0.080 ft 


V (quarter point) = 0.75 X 0.080 = 
0.060 ft 


HAROLD KIMBALL 


Structural Designer 
DeLeuw Cather & Co. 
Chicago, Ill 
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LO Reinforced Concrete Pipe 
for Culverts and Sewers 
Greater Capacity ... Faster, Easier Installation... Less Cost! 
Elliptical LO-HED Pipe carries a greater flow than its 
aa round equivalent—in a minimum depth of cut with in- 
a creased depth of cover. LO-HED Pipe is easier to lay, to 
. grade and line. Smooth walls and tight joints insure maxi- 
of A full range of sizes in LO-HED 
- e r1s im the invert, even under low-flow conditions. Fur- Pipe is available for nearly all 
sali nished in pre-tested strengths to answer any low headroom culvert and drainage installa- 
gth of problem, including culverts under highways and railroads. tions. Shown above are the 
unt of LO-HED equivalents of round 
ve. Write today for specifications on time and money-saving pipe sizes 18” — 24” — 30” — 36” 
LO-HED Reinforced Concrete Pipe. —90" — 120” 
< 10% 
80 ft CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES : 
AMERICAN-MARIETTA BUILDING, 101 EAST ONTARIO STREET, CHICAGO II, ILLINOIS PHONE: WHITEHALL 4-5600 
= DIVISIONS AND SUBSIDIARIES 
ont B. C. Concrete Company, Ltd. Lamar Pipe and Tile Company 
& C0. Concrete Conduit Company Lewistown Pipe Company 
Concrete Products Co. of America Universal Concrete Pipe Co. 
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HOW TO HANDLE 


WET 


#15 of a series 


LEHIGH PORTLAND 
CEMENT PLANT 


Bunnel, Florida 


Contractors: Walsh Construction 
and Duval Engineering & Cont’g Co. 


WELLPOINT METHOD SPEEDS 
$11,000,000 PROJECT 


SoIL ON THIS JOB was a coarse 
coquina shell—the very material to 
be manufactured into the cement. 
Thus, the site was a natural from 
the builder’s angle. Not so from the 
pre-drainage angle. 


¢ Water flows through coquina in 
virtual torrents, and old-timers will 
recall the days when such a prob- 
lem—on a job this size—would 
have spelled headaches: possibly 
sheeting — certainly much added 
cost and delay. 


* Modern wellpoint methods — so 
many of them pioneered by Griffin 
—have changed all that. The sys- 
tem shown in photo dried the job 
quickly, perfectly and economic- 
ally, pumping over 7,000,000 gals 
daily for more than a year. It was 
not by chance that the Griffin 
method was selected. Both contrac- 
tors had used it before—and wanted 
it again. 


WELLPOINT corr. 


381 East 141st Street, New York 54, N. Y. 
Hammond, Ind. Houston, Tex. Jacksonville, Fle. 


In Canada: Construction Equipment Co., Ltd. 
Toronto Montreal Halifax 
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DECEASED 


Thomas Spencer Cassedy (M. '49), age 
50, associated with Whitman, Requardt 
and Associates, consulting firm of Balti- 
more, Md., since 1940 and partner in the 
firm for the past seven years, died on 
August 1. Following graduation from 
Union College in 1926, Mr. Cassedy was 
employed successively by Fuller & Me- 
Clintock in New York City, and the 
Hudson River Regulating District Staff 
and Barker & Wheeler, both at Albany, 
N.Y. In 1936 he became staff engineer 
for the Farm Security Administration, 
Washington, D.C., and later was engaged 
by the Glenn L. Martin Company as a 
private consultant for developments in 
Maryland. During the past war he 
served three years in the Armed Services 
as a commissioned officer in the Sanitary 
Corps. 


Alfred Lewald (M. 30), age 69, presi- 
dent of Alfred Lewald, Inc., St. Louis, 
Mo., from 1926 until his retirement in 
1947, died on June 20. Before starting 
his own business, Mr. Lewald was _ as- 
sociated with the St. Louis Street and 
Sewer Department, the E. B. Fay Com- 
pany for construction of the Municipal 
Bridge across the Mississippi River at 
St. Louis, the Kamp-Lewald Company 
and the Moreno-Burkhani Company, 
all of St. Louis. Mr. Lewald was treas- 


Oscar Henry Koch, 
Former Director, Dies 


Oscar Henry Koch, (M. '21), ASCE 
Director from 1945 to 1947, died at his 
home in Dallas, Tex., on August 7 at the 
age of 65. Mr. Koch, a partner in the 
Dallas consulting firm of Koch & Fowler 
which was formed in 1914, was a specialist 


in city planning and 
landscape architec- 


ture. During his 
forty-one years in 
consulting work he 
had_ served several 
Texas cities—Austin, 
Tyler, Abilene, Mon- 
ahans, and Lubbock. 
From 1931 to 1935 
he was director of 
public works for 
Dallas and from 1939 
to 1941 was city plan- 
ning site consultant 
for the United States Housing Authority 
for Region VI. He has been active in the 
Society and the Texas Section, which he 
served as vice-president in 1928 and presi- 
dent in 1931. Mr. Koch graduated from 
the University of Missouri in 1910. 


aN 


Oscar H. Koch 
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urer of the Asphalt Paving Company of 
St. Louis from 1929 to 1947. He grag. 
uated from Washington University j 
1907 and recieved a C.E. degree there jy 
1915. 


James MacGregor MacMartin ( M. ‘15. 
age 89, retired chief engineer of the Dela. 
ware and Hudson Railroad, died in 4). 
bany, N.Y., on June 3. A graduate oj 
Rensselaer Polytechnic Institute, class oj 
1887, Mr. MacMartin joined the railroai 
company in 1890 holding the post of che 
engineer for forty years. From 19) 
until his retirement in 1939, he was als 
chief engineer of the Wilkes-Barre Cop. 
necting Railroad. 


Harmon Stimbert Meissner (M. ‘44. 
age 55, with the Bureau of Reclamation a 
Denver, Colo., for twenty-five years 
most recently as head of the Structural 
Properties of Concrete and Foundations 
Section, died on July 22. After gradua. 
tion from Utah University in 1922, M 
Meissner worked for the Southern Pacify 
Railroad Company and for five years was 
assistant and associate engineer for the 
Interstate Commerce Commission, Wash- 
ington, D.C. Mr. Meissner was respon- 
ble for establishing a laboratory for te. 
search on low-heat cement used in cop. 
struction of Hoover Dam after joining th: 
Bureau in 1930. He received a BS 
degree from the University of Utah i: 
1922 and an M.S. degree from Georg 
Washington University in 1929. 


Robert Hall Merrill (M. ’17), age 74, 
retired consulting engineer of Gran/ 
Rapids, Mich., died on June 5. A 192 
graduate of the University of Michigai, 
Mr. Merrill was assistant engineer for th: 
New York State Barge Canal from 19051 
1918 when he went to China for thre 
vears work as assistant engineer for th: 
Grand Canal Improvement. From 192) 
until his retirement in 1946 he was partne 
in Spooner and Merrill at Grand Rapid: 
Mich. 


Marshall Barker Palmer (A.M. ‘i 
age 85, retired civil engineer of Syracus 
N.Y., died there on July 13. Afte 
graduation from Cornell University 1 
1895, Mr. Palmer worked a number 6) 
vears for the New York State Canals, au 
in 1908 started work for the City 0 
Syracuse. From then until his retiremet! 
in 1940 he held various positions in thi 
City Engineer’s Office and the Bureau 0 
Water. 


Charles Andrew Pohl (M. ’12), age * 
consulting engineer, died at his home i 
Suffern, N.Y., on July 8. Mr. Poi 
graduated from Clarkson College in 1: 
and in 1904 joined the New York Stat 
Barge Canal as assistant engineer. His 
long association with Colonel John Bo 
gart, New York City consulting enginet, 
began in 1907 when he was his assistatt 
Mr. Pohl became partner in the firm 0! 

(Continued on page 104) 
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NEERING 


low- cost, rustproof 


_ BRIDGE RAILINGS! 


Reynolds Aluminum Guard Rails on Paseo 
Trafficway between North Kansas City and 
Kansas City, Missouri. 


Engineers: 
Howard, Needles, Tammen and Bergendoff, 
Kansas City. 


American Bridge Company. 
Fabricators: 


Southwest Ornamental Iron Company, 
K ansas City. 


Reynolds Aluminum adds its advantages of maintenance-free beauty and 
low cost to still another modern bridge design. These double rails of rustproof 
Reynolds Aluminum pipe are anchored to cast aluminum posts for an 
installation of exceptional durability. 


Once again a standard Reynolds Aluminum mill product—extruded pipe—was 
specified for its ease of installation and all around functional superiority, its 
adaptability to a specific design need. For other requirements and for names of 
metal fabricators who can perform aluminum work to your specifications, call the 
nearest Reynolds Office listed under “Aluminum” in classified directories. Or 
write to Reynolds Metals Company, General Sales Office, Louisville 1, Kentucky. 


For quick reference, see catalog ae in Sweet’s Architectural File. 


REYNOLDS 


See “FRONTIER,” Reynolds new dramatic series, starting Sunday, September 25, NBC-TV Network. 
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Bridge Superstructure and Erection of Railings: 
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Deceased 
(Continued from page 102) 


Bogart & Pohl in 1912 and senior partner 
in 1920. A specialist in the field of 
hydro-power, water supply and rate 
cases, Mr. Pohl worked on the Hales Bar, 
Tenn., development for the Chattanooga 
& Tennessee River Power Company. He 
was a trustee of Clarkson College. 


Henry Z. Pratt, Jr. (M. '48), deputy 
chief engineer of the New York City 
Board of Water Supply since 1952, died 
at his home in Pleasantville, N.Y., on 
August 10. He was61. With the Board 
since 1922, Mr. Pratt had been in charge 
of the Research and Development De- 
partment and was one of the City’s 
foremost experts on the development of 
water resources. He retired last June. 
Prior to joining the department, he had 
taught at the College of Hawaii and had 
worked for the Erie Railroad and the Vul- 
can Iron Works. Mr. Pratt graduated 
from Brooklyn Polytechnic Institute in 
1915. 


Paul Lyon Reed (M. '06), age 82, re- 
tired Captain, Civil Engineering Corps, 
U. S. Navy, died at Kensington, Md., on 
June 30. Captain Reed served in the CEC 


@ 10 DAY FREE TRIAL 
| 


from 1902 until his retirement in 1936, and 
was recalled for duty during World War 
II. Civil engineer at various eastern sta- 
tions for sixteen years, he was assistant 
chief of the Bureau of Yards and Docks in 
Washington from 1926 to 1930. He then 
served as public works officer at the Nor- 
folk, Va., base. Captain Reed graduated 
from Rensselaer Polytechnic Institute in 
1894. He was a resident of Washington, 
Dac. 


Alexander Scott Reynolds (M. ’52), age 
52, with the Florida State Road Depart- 
ment since 1931, most recently as assist- 
ant state highway engineer, died in Charles- 
ton, S.C., on July 7. Following gradua- 
tion from Virginia Military Institute in 
1922, Mr. Reynolds worked for the Ever- 
glades Drainage District of Florida—as 
assistant engineer for six years. During 
the war Mr. Reynolds served as executive 
officer on both the Division Artillery Staff 
and the Division Staff of the U.S. Army, 
with the rank of major. 


Rollin Ritter (A.M. ’10), age 73, of Mel- 
bourne, Fla., died there on June 27. 
Prior to his retirement in 1952 Mr. Ritter 
had been a civilian engineer with the Third 
Army at Fort McPherson, Atlanta, Ga. 
For eighteen years he was in the U.S. Rec- 
lamation and the U.S. Indian Irrigation 


Service before serving as captain in the 
Artillery in France in World War J, 
From 1919 to 1925 he had a practice in 
Durango, Colo., and then was city engj- 
neer of Fort Lauderdale, Fla. Later he 
was with the Florida State Road Depart- 
ment. A graduate of Cornell University, 
Mr. Ritter received an M.E. degree there 
in 1903. 


James S. Valach (J.M. ’49), age 35, 
associate engineer for the City of Modesta, 
Calif., died on May 2. After graduation 
from Washington State College in 1949, 
Mr. Valach became assistant city engineer 
for the City of Pullman, Wash. Receiy- 
ing an M.S. degree from the University of 
Illinois in 1952, he then worked as civil 
engineer for the Pacific Bridge Company 
in San Francisco, Calif. 


William Mayo Venable (M. ’07), age 
84, since 1911 consulting engineer with 
the Blaw-Knox Company, Pittsburgh, 
Pa., died on June 3. Mr. Venable served 
as captain of Engineers in the Spanish 
American War (1898-99) and from then 
until 1911 was in charge of engineering on 
various projects—the East Boston Subway, 
the New Orleans Drainage system, and 
the Long Key Viaduct, Fla. His work 
for Blaw-Knox was in construction equip- 
ment. Mr. Venable graduated from the 
University of Cincinnati in 1892. 


ENGINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOPMENT 


“Engineering—A Creative Profession” 


Availability of a second edition of its popular 


SAS 


... Of a Warren-Knight Transit! 


Try a Warren-Knight Transit on your own work 
FREE for 10 days! Then you'll see for yourself 
how special advantages of these famous instru- 
ments save time and money. Model 7cF for 
instance, has disappearing stadia, graduations 
differentiated by BOTH size and slant, axle focus- 
ing, and replaceable leveling screws. To obtain 
full information on many other extra advantages, 
write for FREE Bulletin CE59 with full details. 
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career-guidance pamphlet for engineers entitled 
“Engineering—A Creative Profession,” is announced by 
ECPD. The 31-page illustrated bulletin explains just 
what engineering is; patterns common to all fields of 
engineering; the necessary educational background; 
how to go about getting an engineering job; the 
difference between the various fields of engineering; 
and the proper choice of a college as the starting 
point in a professional career. 


Copies sell for 25¢ with a 40% 
discount on orders of 50 or more 


Engineers’ Council for Professional Development 
29 West 39th St. 
New York 18, N. Y. 


Please send me......... copies, for which | enclose $.......... 
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Non-ASCE Meetings 


American Hot Dip Galvanizers As- 
sociation. Semi-Annual Meeting at the 
Sheraton- Belvedere Hotel, Baltimore, Md., 
September 29 and 30. Association ad- 
dress is 1806 First National Bank Build- 
ing, Pittsburgh 22, Pa. 


American Institute of Chemical En- 
gineers. National Meeting at the Lake 
Placid Club, Essex County, N.Y., Sep- 
tember 25-28. Further information from 
Office of the Secretary, AIChE, 25 West 
45th St., New York 36, N.Y. 


American Institute of Electrical En- 
gineers. Fall General Meeting at the 
Morrison Hotel, Chicago, October 3-7. 
Further information from Raymond C. 
Mayer & Associates, 36 W. 46th St., 
New York 36, N.Y. 


American Standards Association. Sixth- 
National Conference (co-sponsored by 
the National Bureau of Standards) at the 
Sheraton Park Hotel, Washington, D.C., 
October 24-26. 


Associated Equipment Distributors. 
Four-Region Meeting at the Chase Hotel, 
St. Louis, Mo., September 14-16. Fur- 
ther information from AED, 30 East 
Cedar St., Chicago 11, Ill. 


Construction Surveyors Institute. 
West Coast Conference at the Ambas- 
sador Hotel, Los Angeles, November 
14-16. Further information from G. 
Szmak, Executive Secretary, Construction 
Surveyors Institute, 101 Park Ave., 
New York 17, N.Y. 


Engineers Joint Council. Nuclear En- 
gineering and Science Congress and 
Atomic Exposition (sponsored by the Amer- 
ican Institute of Chemical Engineers) in 
Cleveland, Ohio, December 12-16. Fur- 
ther information from EJC, 29 W. 39th 
St., New York 18, N.Y. 


Institute of Traffic Engineers. Silver 
Anniversary Meeting at the William 
Penn Hotel, Pittsburgh, October 23-27. 
Further information from Chairman M. 
J. Gittens, City-County Building, Pitts- 
burgh 19, Pa. 


International Industrial and Technical 
Exhibition. Second International Exhi- 
bition at the Palais des Expositions, 
Charleroi, Belgium, September 17 to 
October 2. Information from Palais des 
Expositions, Rue du Manege, Charleroi, 
Belgium. 


International Road Federation. Sec- 
ond International Meeting at the Food 
and Agricultural Organization Buildings, 
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Rome, October 2-8. Further information 
from International Road _ Federation, 
1023 Washington Building, Washington 


National Council of State Boards of 
Engineering Examiners. Thirty-fourth 
Annual Meeting at the Sheraton-Park 
Hotel, Washington, D.C., October 20-22. 


Further information from T. Keith 
Legaré, P.O. Drawer 1404, Columbia, 
Sc. 


National Research Council. Fourth 
National Clay Minerals Conference at 
the Pennsylvania State University, Uni- 
versity Park, October 10-13. Further 


information from A. F. Frederickson, Sec- 
retary, Clay Minerals Committee, Na-- 
tional Research Council, Stanolind Oil & 
Gas Co., Stanolind Building, Tulsa, 
Okla. 


National Society of Professional En- 
gineers. Fall Meeting at the Peabody 
Hotel, Memphis, Tenn., October 14-15. 
Further information from NSPE, 1121 
15th St. N.W., Washington 5, D.C. 


Wire Reinforcement Institute. Annual 
Fall Meeting at The Inn, Ponte Vedra 
Beach, Fla., October 31—November 2. 
Further information from Frank B. 
Brown, Wire Reinforcement Institute 
{nc., National Press Building, Washing- 
ton 4, D.C. 


THREE GOOD 


SELECTING 


All-purpose pump—corrosion-proof measuring chamber 
safely handles almost all water treating chemicals — at 
rates from 0.2 to 57 gals. per hour, 


Complete kit — furnished with all necessary items for 
quick easy installation — easily adapted to all types 
of constant rate or flow proportional feeding systems. 


Maintenance-proof design — complete feed control 
mechanism operates in “oil bath” lubrication. 


See how Proportioneers Chem-O-Feeder can solve 
your water treating problems — write for Bulletin 1225. 
Proportioneers, Inc., 360 Harris Ave., Providence 1, R. I. . 


PROPORTIONEERS 


INDUSTRIES, 


METERS 
MACHINE CO. BUILDERS-PROVIDENCE, INC. BiF) FEEDERS 
CONTROLS 
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YOU NAME THE PURPOSE 
WE MAKE THE PUMP 


For every specific need from the 
smallest to the giants of 200,000 GPM 
capacity — Highly specialized engi- 
neering and manufacturing for over 40 
years assures freedom from mainte- 
nance worries — Many users report 15 
to 20 years service without replacement 
of major parts. 


WHEELER ECONOMY PUMPS 


VERTICAL AXIAL DUAL VOLUTE 


FLOW FOR FOR MUNICIPAL 
CIRCULATING WATER WORKS 
CONDENSER 

COOLING WATER 


@ 


WHEELER ECONOMY PUMPS 


HORIZONTAL DUPLEX, SUBMERGED 
NON-CLOG FOR NON-CLOG FOR 
SEWAGE, SANITATION 
TRASH, STOCK SEWAGE, 


INDUSTRIAL WASTE 


WHEELER ECONOMY PUMPS 


VERTICAL MIXED 
FLOW FOR 
IRRIGATION, 
DRAINAGE, FLOOD 
CONTROL, SEWAGE 


TWO-STAGE DMD 
HIGH HEAD FOR 
MUNICIPAL & 
INDUSTRIAL SERVICE 


WRITE FOR BULLETINS WE-soc 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC. * DIVISION OF 
C. H. WHEELER MANUFACTURING CO. 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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RECENT 
BOOKS 


Coordination, Control, and Financing of 
Industrial Research 


This volume constitutes the Proceedings of the 
fifth annual conference on Industrial Research 
with some selected papers from the fourth con- 
ference. A wide range of topics is covered by 
authorities both from top management positions 
in industry and from university staffs. Abridged 
notes of the clinic sessions are included as well as 
the formal papers. Albert H. Rubenstein is the 
editor. (King’s Crown Press, Columbia Uni- 
versity, 2960 Broadway, New York 27, N. Y., 
1955. 429 pp., $8.50.) 


Irrigation and Hydraulic Design 


Volume I: General Principles of Hydraulic 
Design 


The present volume, the first of a projected 
three-volume study by Serge Leliavsky, is de- 
voted to three main topics: percolation as a 
structural design factor, tail erosion, and the 
hydraulics of canals and rivers. Detailed con- 
sideration is given to such specific subjects as 
flow of water through a pervious soil, methods 
for flow net diagrams and seepage study, erosion of 
solid work (including cavitation), uniform and 
non-uniform flow, and others. A large number 
of charts, diagrams, and photographs illustrate 
the text. (Chapman & Hall Ltd., London—dis- 
tributed in U. S. by Macmillan Company, 60 
Fifth Avenue, New York 11, N.Y. —1955. 492 
pp., $25.00.) 


Modern Surveying for Civil Engineers 


Intended for the surveyor in the field, this 
book by Harold Frank Birchal briefly covers in a 
practical manner items such as mathematics, 
chaining, leveling, angular measurements, tache- 
ometry, stadia traverse, surveys for hydraulic 
works, tunnels, harbors, and aerial surveying; 
as well as information on the organization of 
field parties. Errors and misprints in the 1935 
edition have been corrected. (Chapman and 
Hall Ltd., London, second edition, 1955. 528 
pp., 50s.) 


Precast Concrete 


The first part of this work by Kurt Billig 
deals with fundamentals and general data, such 
as methods of design, production processes and 
treatment of precast concrete, its transport and 
erection, and the efficiency of prestressed concrete. 
The second and third parts discuss precast struc- 
tural members and methods of joining them. 
The fourth is a survey of structures erected from 
precast members, or a combination of such 
members with concrete cast in place. (D. Van 
Nostrand Company, Inc., 250 Fourth Avenue, 
New York, N.Y., 1955. 341 pp., $7.50.) 


Proceedings of the Third International 
Symposium on the Chemistry of Cement 


The twenty-two research or survey papers of the 
Cement and Concrete Association, London, 
contained in this volume are broadly classified 
as follows: constitution of Portland cement; 
setting and hardening of Portland cement; 
special cements; applications of research in 
manufacture and in utilization of cement. There 
is also an introductory article on the history of 
cement in England. ‘There are detailed subject 
and name indexes. (Cement and Concrete 

{ Association, London, 1954. 870 pp., $9.00.) 


| 


WILD T-2 THEODOLITE 


In arctic cold or tropical heat. . . under all 
climatic conditions, the universal favorite for 
triangulation, bridgework and other precise 
engineering jobs. Known for effortless, high 
precision operation the world over, The in- 
strument for YOU Today! 


You read both circles by microscope (adja- 
cent to telescope)...direct to one second, 
Every reading gives the mean of two dia- 
metrically opposite points of the circle, and 
is therefore free from eccentricity-errors. 


The optical plummet makes centering above 
a ground point an easy and quick operation 
even on windy days. The telescope with its 
big field of view is ‘‘easy on the eye’’ and 
can be transited both ways, 


Available accessories include battery box 

for night work, traverse targets, Invar Sub- 

tense Bar for optical distance measurement, 
e 


Choose WILD instruments for 
ease of operation, speed and accuracy. 


Write or phone for Booklet CV 9 
e 


Full Factory Service by Specialists 


HEERBRUGE 
INSTRUMENTS INC. 


MAIN & COVERT STS., PORT WASHINGTON, ¥. V 
| POrt Washington 7-4843 


September 1955 ¢ CIVIL ENGINEERING 


UNIVERSAL 


| WILD 
| HEERBRUGG 
|| AG 
| 
| 
| 
| 
| | 
| | 
‘ | 
| 
| | 
law | | 
ori; 
| 
@ AT 
anc 
refe 
€ cen 
ide 
nee 
s. 
te to 
col 
WIRE 
= 
: CIVIL | 


CUT CONCRETE OR ASPHALT 


witha..... 


SOLVAY 


CALCIUM 
CHLORIDE 


g the saw with || KEEPS CONCRETE STRENGTH 
Features from DROPPING with 


Cutting with a Clipper 
|| the TEMPERATURE 
perior Blades—saves 

labor, time, solves the | 
dust problem, simpli- 
fies the job. 


Trenches — Patches 
Machinery Bases 


Model C-146 

14.6 horse power— 
Self-Propelled ( Optional ) 
Priced for every budget, from $395. 


70° 


CLIPPER DIAMOND BLADES . 


Ablade for any job—any aggregate—every 
saw! Choose your Clipper Diamond Blade 
2 from a wide variety of specifications to 
cut green or old concrete with outstand- 
ing speed and economy. 


CLIPPER GREEN-CON BLADES 


Savings as high as 80%—cut contraction 
joints in ‘‘Green Concrete’’ with Clipper’s 
new Reinforced Abrasive Blades. 


Gee MANUFACTURING COMPANY 
® 2824 Warwick _— Kansas City 8, Missouri 


Factory Branches in Principle Cities, Coast to Coast. 


COMPRESSIVE STRENGTH 

/ 
I 


| TEMPERATURE °F. 


The Addition of SOLVAY 
CALCIUM CHLORIDE 
in Concrete During Cold Weather . . . 


® Speeds finishing = Cuts delays between operations 
= Permits faster removal of forms @ Provides greater 


a 
or | with safety = Assures full strength 
| Permanent| 
> ine 
ermane NEW 25 LB. BAGS FOR 
|| READY-MIX CONCRETE 
ond, 
dia- 
and j 
Easy-to-Handle 
Ove 
| QURVEY Assures Accurate 
| | | MOISTURE Measurement 
an 
“| MARKERS 
ox 
Sub- 
vent, 
@ PROTECT your investment in the 
original survey—and protect your- 
self from troublesome disputes. | 
@ AT LITTLE COST you can quickly thick Sad SOLVAY PROCESS DIVISION 
vey Markers and have permanent roadway, N.Y. 
reference points. Bronze head can be covering | anemia 
and stamped for molten Please send me—WITHOUT COST OR OBLIGATION: 
If larger 1s welded | | ] 50°F., do you know | 
nee Ar ter is ila | what happens to I {TE? ik 
Trade Mark to steel | ‘The Effects of Calcium Chloride on Portland Cement | 
to order. Packed 10 markers to a carton. core | 3 | 
4 WIRE AND CABLE DIVISION Glassport, Pa. | Addressee | 
ERING 
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Self-Scouring! 
SIMPLEX PARABOLIC FLUME 


\Measures open flows within +2%/ 
\... over full 20 to 1 range! 


- SEWAGE - PLANT WASTES 
- WATER - CHEMICALS 


“a 


Simplex Type S Parabolic Flume — Type S Flume is used alone to indi- 
saves you the high costs of building _—_cate flow; with meter to record and 
a concrete structure to close toler- _totalize. 

ances, changing piping to make a Smooth transition from circular 
special approach section. main to parabolic form speeds flow, 
It’s easy to install! Levelling pins keeps flat invert clear! Throw of 
assure proper grade. Flanged, bell lever gives quick back-flushing. Big 
or spigot inlets are in 6” to 36” chamber traps sediment, keeps 
standard pipe sizes. piezometer hole clean! 


WRITE FOR BULLETIN 800 


SIMPLEX VALVE & METER COMPANY, DEPT. CV-9 
7 EAST ORANGE STREET, LANCASTER, PA. 


Accurate instruments and controls since 1904 


SIMPLEX 


VALVE AND METER COMPANY 
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Applications for Admission 
to ASCE, July 16, 1955- 
August 6, 1955 


Applying for Member 


Luiz RopOLPHO CAVALCANTI DE ALBUQUERQUE 
Fituo, Rio de Janeiro, Brazil. 

Kwan You Cuanc, Honolulu, Hawaii. 

THEVALIL SUBRAMANIAN CHATHUNNY, Cochin 
State, India. 

WILLIAM Roscoe CiarkK, Little Rock, Ark. 

AvuGustus DENNY, Pittsburgh, Pa. 

MANUEL ANGEL GONZALEZ DEL VALLEY HIErROo, 
Havana, Cuba. 

STEPHEN HowarpD HayBrROokK, Potsdam, N. Y, 

Dickinson HuBBaARD, Richmond, 

a. 

JoHN ROBERT JANNARONE, Tulsa, Okla. 

LESLIE FRANK JOHNSON, Atlanta, Ga. 

LESLIE WALTER PILLar, Ottawa, Ont., Canada. 

L1IBOHOVA REmoO, Istanbul, Turkey. 

Remi Octavus RENIER, Washington, D.C. 

GEORGE HUBERT SHIPLEY, Gate City, Va. 

JouN ALVIN SHUMATE, Rolla, Mo. 

JACK FERGUSON SmiTH, Dallas, Tex. 

CHARLES THEODORE TENCH, Mobile, Ala. 


Applying for Associate Member 


ARTHUR MALcoLM ALPERT, New York, N.Y. 
NICHOLAS PAUL BELLINGHIERI, Dedham, Mass. 
—— ENRICO BERGHINZ DE ROSMINI, Venice, 
Italy. 
Bruce CAMPBELL, Boston, Mass. 
FREDERICK CHRISTIANSEN, Bethlehem, 
a. 
Henry Hsien Cuu, Chicago, 
Joun IGNnaTious COLEMAN, Pittsburgh, Pa. 
FrepD CUNNINGHAM, Los Angeles, Calif. 
Hore Howe Dickson, Brownsville, Tex. 
EMERY DomMINGUE, Lafayette, La. 
EAMON PETER FITZGERALD, Kenya, East Africa. 
JoHN BROWDER GIDDENS, JR., New Orleans, La. 
EUGENE STIRLING HILL, Tacoma, Wash. 
HENRY Wyan Anchorage, Alaska. 
ALEXANDER HOMISHAK, Syracuse, N.Y. 
JARAMILLO-BETANCUR, Colombia, 
S.A. 
——- WALTER KNECHT, West Palm Beach, 
a. 
GILson KNOWLTON, Waterville, Me. 
ROBERT GEORGE LEE, San Francisco, Calif. 
ARTHUR INGHAM McCurTcuan, New York, N.Y. 
MostaFA Mozayeny, Denver, Colo. 
CHARLES ARUNDEL Murcott Moopy, Jamaica, 
British West Indies. 
BALCRISNA RAMACHONDRA NAIQUE, Portuguese, 
India, 
JouN JosePH Norton, Jr., Fort Worth, Tex. 
JAMES JosEPH O'Dea, Jr., Paramus, N.J. 
Guy MERRIMAN PaGE, Dillsbury, Pa. 
PyaRA SINGH PARMAR, Nairobi, British East 
Africa. 
Jack STERLING PETERSEN, Columbia, Mo. 
CurRTISS JAMES PETERSON, Omaha, Nebr. 
JacoB Prac, New York, N.Y. 
HARRISON Ramey, San _ Bernardino, 
all. 
WILLIAM Bruce Rick, San Diego, Calif. 
ROBERT JOHN RoseErtsS, Moorhead, Minn. 
CLIFFORD ELWIN RoBINSON, Los Angeles, Calif. 
REGINALD GEORGE Situ, Edinburgh, Scotland. 
WILLIAM ANTHONY SONTAG, Las Vegas, Nev. 
SAMUEL JAYASINGH THOMAS, Assam, India. 
DANIEL ELMER WESTERVELT, New York, N.Y. 
Joun Hsun-KuancG Yuan, New York, N.Y. 
HuseyYIN YuRTMAN, Nallihan-Barraji, 
Turkey. 


Applying for Affiliate Member 


JAMES FrRaANcIS Dear, Beaumont, Tex. 


Applying for Junior Member 


Turcut Yitmaz Nallihan-Baraji, 
Turkey. : 

ALBERTO ALEJANDRINO Besa, Chapel Hill, 
N.C 


JoHN CHRISTOPHER CASTANES, London, England. 
FRED THEODORE GLowacky, New York, N.Y. 
CHARLIE EpwaRD HaGwoon, Fort Belvoir, Va. 
MeumeET Bauri Kiric, Nalliham-Baraji, Turkey. 
EpwIN DoyLe LANE, Baytown, Tex. 

Juan Luis Marcucci-Rivoa, Estado 
Julia, Venezuela. 
RIcHARD WoopBuURY MERRILL, Augusta, Maine. 

ALFONSO RoBELS, JR., Monterey Park, Calif. 
Hans-RUEDIGER SCHAEFFER, Montreal, 
Canada. 


[Applications for Junior Membership from 
ASCE Student Chapters are not listed.] 
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Plant Mixing of Bitumuls Retread Aggregate 
Speeds Indiana State Road Reconditioning 


MULSIFIED ASPHALT RETREAD 
E construction is completed without 
closing roads to traffic, when plant- 
premixed Bitumuls Retread Aggregate 
is fed to the job in controlled amounts. 
Laying of loose stone ahead of the 
actual job location is thus eliminated. 


Over any existing sound but worn or 
uneven pavement, a two-inch emulsi- 
fied asphalt premix binder course is 
laid. Normally such a binder course is 
of open texture. A final application of 
keystone 1/.” to #8 is spread just prior 
to rolling operations. This provides 
additional stability so the new pave- 
ment can be quickly opened to traffic. 


Versatile, Low - Cost’’ Say Indiana Engineers 
Bitumuls Retread is suitable for resur- 
facing or new construction. In combi- 
nation with Bitumuls Penetration, or 
used alone, it has wide application in 
reconditioning roads retaining a rea- 
sonably sound base. Indiana engineers, 
early users of this type of surfacing, 


A MODERN TRAVEL-PLANT CONTINUOUS MIXER 
lays down a perfect carpet of Bitumuls Retread mix. 


TO PROVIDE A FINAL ARMORCOAT SEAL, the Retread 
surface is given an application of 3%” to #8 stone chips. 


made wide use of Bitumuls Retread on 
their highways. They find that a single 
pass generally is adequate for coating 
all stone. In West Virginia, Michigan, 
New York and California, highway 
engineers cite these advantages: (1) 
No heating is required to load or un- 
load Bitumuls Retread, (2) Mixing 
operations are not handicapped by wet 
aggregate, (3) Greater spread in vol- 
ume per day per unit. 


With Bitumuls Retread, worn road sur- 


A THREE-WHEEL ROLLER compacts the 
Bitumuls Retread to final thickness. 


: 
HALF-WIDTH APPLICATION OF STONE CHIPS on 
completed full width application of Bitumuls Retread. 


faces are literally transformed in ap- 
pearance, riding properties, and dur- 
ability, at comparatively low cost. In 
addition the large volume possible with 
this simple reconditioning method 
makes it the fastest effective method 
available. 


Call the Bitumuls Field Engineers near 
you for data on Bitumuls Retread or 
specifications on other Bitumuls emul- 
sified asphalts you can use on a full 
range of construction types. 


Manufacturers of BITUMULS and LAYKOLD Products 


AMERICAN 


Bitumuls 2 Asphalt 


COMPANY 


200 BUSH STREET » SAN FRANCISCO 4, CALIFORNIA 


E. Providence 14, R. I. Perth Amboy, N. J. 
Columbus 15, Ohio 


Inglewood, Calif. 


Tucson, Ariz. 
Oakland 1, Calif. 
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Baltimore 3, Md. 
Seattle, Wash. 
Portland 7, Ore. 


Mobile, Ala. 
Baton Rouge 2, La. 
Washington 5, D. C, 


Cincinnati 38, Ohio 
St. Louis 17, Mo. 
San Juan 23, P. R. 
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THE MAIN ENTRANCE of Assumption High School. The architects were Paul J. Saunders and Eugene 
S. Johnson. The engineer was John P. Nix. The general contractor was Wm H. and Nelson Cunliff Co. 


TWO STORY ACADEMIC UNIT, connected to the one story 
unit to which a second floor may be added in the future. 


New High designed 


ENTRANCE to the gym- 
nasium unit. The small 
doorway to the right leads 
into a classroom area. 


THE STRUCTURAL FRAMEWORK during erection. The more than 348 tons of USS Structural Steel, 
used in the building, were fabricated by The Mississippi Valley Structural Steel Co., St. Louis, Mo. SEE 1 


St. 
: cal 
cafe 
week 


The Assumption High School of East 
St. Louis, Illinois, was built to accom- 
modate 650 students with provisions 
for expanding horizontally and verti- 
cally to provide facilities for an even- 
tual one thousand students. 

The school consists of three units: an 
academic unit containing classrooms; 
a gymnasium unit including gymna- 
sium, cafeteria, shops, and laboratories; 
and a Brother’s House, independent of 
the other buildings, which contains liv- 
ing quarters for 24 Brothers. The aca- 
demic unit has provisions for expansion 
to the east. In addition, a second floor 
can be added to the present one story 
portion. The Gymnasium Unit is de- 
signed so that there is sufficient physi- 
cal education, shop, laboratory, and 
cafeteria space for additional students 
if classroom facilities are increased. 

Structural Steel was used exclusively 
in the framing of this new school be- 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


cause of its versatility, its tremendous 
load bearing capacity, and its economy 
of use—qualities that make it ideal for 
all types of school construction. Small 
wonder that today’s architects and en- 
gineers are specifying Structural Steel 
frameworks for more and more schools, 
churches, and small buildings. Just look 
at these advantages: 


1. Structural Steel is the strongest, 


yet most economical of load bearing 
materials. 


2. Structural Steel will withstand 
more abuse than other structural 
materials, effectively resisting tor- 
sion, tension, compression, and shear. 


3. Once enclosed in buildings, it lasts 
indefinitely—requiring no mainten- 
ance. 

4. Structural Steel may be riveted, 


bolted or welded ...can be erected in 
any weather in which men can work. 


5. Steel members are fabricated in- 
doors; therefore, weather can have no 
effect on the quality of workmanship. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STRUCTURAL STEEL 


SEE The United States Steel Hour. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 


United States Steel Corporation 
525 William Penn Place, Room 4748 
Pittsburgh 30, Pennsylvania 


Please send me my free copy of HOT 
ROLLED CARBON STEEL SHAPES AND PLA 
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To career-minded engineers: 


Design history 


is being made here 


..,at Lockheed in California 


These design engineers are working on the F-104 air Superi- 
ority jet fighter. 


They are participants in an expanding program that covers 
virtually every phase of Aeronautical Design. 46 major proj- 
ects are in progress, including thirteen different models of 
aircraft already on assembly lines. Aircraft in development 
include the Electra, first U.S. turbo-prop airliner. Classified 
activities are equally significant. 


There are sound reasons for these Design 
achievements: 

Under Lockheed’s Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom. Original 
thinking, new ideas are welcomed and rewarded. Moreover, 
Lockheed emphasizes Design as a field that grows daily in 
importance. 


In career terms, Lockheed’s Design attitude and 
diversified program mean: 


More scope for your ability with so many projects in motion; 
more opportunity for promotion because there are more upper 
echelon positions; more job security because Lockheed pro- 
duces such a wide range of aircraft. 


To engineers who lack aircraft experience: 


Aircraft experience is not necessary to join Lockheed. It’s 
your engineering training and experience that count. Lockheed 
trains you for aircraft engineering through its Engineering 
Transitional Program. Naturally, you receive full pay during 
the Transitional Program. 


Lockheed offers engineers: Increased salary and overtime 
benefits; generous travel and moving allowances that enable 
you and your family to move to Lockheed at virtually no 
expense; a chance to enjoy life in San Fernando Valley. 

A report on “Maintenance Design of High Speed Aircraft” 
taken from one of Lockheed’s monthly engineering and 
manufacturing forums is available to interested engineers. 
Address requests to Forum Chairman J. F. McDonald. 
Lockheed’s expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-1-9. 


LOCKHEED 


AIRCRAFT CORPORATION ¢ CALIFORNIA DIVISION 


sursank CALIFORNIA 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


Men Available 


IRRIGATION ENGINEER; A.M. ASCE; 45; 
married; Stanford graduate; registered State of 
California. Desires position with Irrigation 
District in Sacramento or San Joaquin Valley. 
C-70-726-SF. 


CONSTRUCTION ENGINEER; J.M. ASCE; 
married; 28; three years’ field experience in 
engineered and building construction. Presently 
employed as field engineer and assistant superin- 
tendent. Can and will assume responsibility 
for consulting or construction firm in return for 
promising future. Will relocate. C-71. 


DESIGNER; M. ASCE; 35 years’ experience in 
reinforced concrete construction for every type 
of industrial structure, bulk material handling 
plants, oil refineries, chemical plants, and cement 
plants. Location desired, Chicago. C-72-274- 
Chicago. 


Instructor; J.M. ASCE; M.S.; 34; three 
years’ experience in structural design and drafting; 
two years’ experience in development of air con- 
ditioning units and reinforced concrete. Loca- 
tion desired, west or midwest. C-73-267-Chicago. 


SALES ENGINEER; J.M. ASCE; BS. in C.E.; 
31; three years’ design and estimating of aircraft 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


and bridges experience; four years’ experience 
in sales promotion in construction and sanitary 
field. Location, Chicago or suburbs. C-74-276- 
Chicago. 


CONSTRUCTION MANAGER; M. ASCE; B.S.C.E.; 
65; over twenty years’ experience as Superinten- 
dent of Construction covering all types of industrial 
plants and multi-story buildings. Location 
desired, west. C-75-278-Chicago. 


CONSTRUCTION ENGINEER; J.M. ASCE; CCNY 
graduate; 27; married; two and a half years’ 
general construction experience. Desires po- 
sition as general building contractor. Location 
east or west, willing to relocate. C-76. 


CONSTRUCTION OR OPERATING ENGINEER; 
student member ASCE; B.S. in General Engi- 
neering; 41. Experience in installation all types 
machinery, concrete foundations, structural 
steel, steel water tanks, welding, surveying, and 
earth moving. Location desired, foreign or 
domestic. C-78-281-Chicago. 


Crvit ENGINEER; J.M. ASCE; 32; married; two 
and a half years’ highway design and construction 
experience; one year structural design; four and 
a half years’ industrial and chemical construction 


This placement service is available so 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


which includes two years of engineering manage- 
ment. Desires position associated with construc- 
tion with opportunity for advancement. Domes- 
tic or foreign. C-79. 


Position Available 


HypRAULICS ENGINEER; research and de- 
velopment center; under 35; civil or mechanical 
graduate who majored in fluid mechanics, with 
or without experience. Salary open dependent 
on qualifications. Location, Wisconsin. W- 


1765 


Civit ENGINEERS: (a) Highway Bridge De- 
signers; (b) Road Designers for important 
highway work; (c) Soils Engineer for highway 
work; (d) Field Engineers for suburban work; 
(e) Draftsmen. Salaries open, plus fringe bene- 
fits. Location, Midwest. W-1777. 


Civu_ ENGINEER; young; experienced in the 
operation of water works distribution systems 
and pumping stations. Salary open. Location, 
New Jersey. W-1783. 


(Continued on page 114) 


SALES 
_ ENGINEERS 


Leading nationally known manu- 
facturer expanding production 
and sales. Offers excellent op- 
portunity for engineers desiring 
sales, promotion, and construction 
service work. Graduate pre- 
ferred but experience may be 
substituted. Highway and con- 
crete engineering background 
desirable for contacts with high- 
way departments, contractors 
and concrete products compan- 
ies. 

Permanent positions with excel- 
lent opportunity for advance- 
ment. Attractive salary, com- 
pany car and expenses with 
liberal company sponsored bene- 
fits. Positions available in sev- 
eral district offices. 


Send resume to 


Box 254 
CIVIL ENGINEERING 


Opportunity for 


ARCHITECTURAL 
STRUCTURAL 
MECHANICAL and 
CHEMICAL ENGINEERS 


. . . with Record of Ingenuity and Orig- 
inality in Research and Develpment of 
Quality Metal and Plastic Building Com- 
ponents, 


Very large, progressive manufacturer 
in middle western city, who is establishing 
a new general research and develop- 
ment division, solicits applications for em- 
ployment from persons qualified by 
training 

Send complete record of age, training, 
experience, employment and salary de- 
sired with first letter. All applications 
heldistrictly confidential and will be ac- 
knowledged promptly. 


Write to: 


BOX 253 
CIVIL ENGINEERING 


HIGHWAY 
ENGINEERS 


A rapidly expanding organization 
devoted exclusively to highway engi- 
neering has openings at all levels 
for men experienced in the design of 
highways, freeways, expressways 
and associated work. 


Work is in air-conditioned St. Louis 
office on long-term projects, with 
ample opportunity for professional 
development and advancement. 


Assistance with moving expenses, 
excellent employee benefit and re- 
tirement plan, Blue Cross, paid 
vacations and holidays and sick 
leave. 


Please send complete experience 
record, references, date available 
and salary desired in first letter. 


SVERDRUP & PARCEL 
ENGINEERING CO. 


33 West 39th St. 33 West 39th Street 1194 
New York 18, N. Y. New York 18, N. Y. —_— —— 
CIVIL ENGINEERING °* September 1955 113 


’ 

t’s 

ed 

ng 

ng 

ne 

le 

10 

id 

‘Ss. 

ns 

it, 

id 

SS 


who is competent cost esti 


No U. S. Taxes deducted. 


CHIEF COST ESTIMATOR 
FOR MADRID, SPAIN 


Must be qualified in all phases of engineering and building construction costs. 
tor himself, has supervisory experience with group of estimators, 


and with administrative record for getting large 
taneously. Highly satisfactory background would come from work as Chief Estimator for 
Architect Engineer firm doing work for Air Force, Navy or Corps of Engineers. 


Family accommodations avail 
must indicate past earnings and salary requirements. 


Send replies to: 


PERSONNEL MANAGER A.E. S. B. 


Prefer man 


ber of cost estimates prepared simul- 


R 


for consideration 


250 Hudson St., N. Y. 13, N. Y. 


Men and Jobs Available 
(Continued from page 113) 


PLANT ENGINEER; graduate civil; 30-45; 
preferably with experience in irrigation and agri- 
cultural development. Will do preventative 
maintenance and train equipment operators, 
etc. Company will provide house and will move 


family and furniture. Salary, $8,000 a year. 
Location, Dominican Republic. F-1795. 
Civic ENGINEER; young; preferably draft 


exempt; for an Ohio concern engaged in prefab- 
ricated concrete product business. Opportunity 
for advancement in sales or administrative work. 
Salary, to start, $5,000 a year. Location, Mid- 
west. W-1815. 


SALES ENGINEER; civil graduate; with sales 
and field engineering experience in sanitary en- 
gineering fields. Will call on municipalities, 
industrials and engineering firms covering sewage 
and industrial waste disposal plants. Salary, 
gee $8,000 a year. Location, Midwest. 
w-l 


ENGINEERS: (a) Construction Manager; 45 
50; with experience in construction of petroleum 
and/or chemical plants, consisting of considerable 
process equipment—general building construction 
experience will not suffice. Salary, $10,000 a 
year plus bonus. Location, Delaware. (6) 
Chief Estimator; for national construction com- 
pany dealing with the construction of petroleum 
and chemical plants. Salary, $12,000 a year, 


bonus. Location, probably Midwest. 
W-1845. 

Name. 

Street . 

City =<... 


Mail to: 


Double 
Double-Twin Beds... 


Other.... 


Annual Convention of ASCE 
Hotel Statler, New York, N. Y., Oct. 24-28, 1955 


Date and hour of arrival... 


Date of departure... 
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DESIGNERS, DETAILERS AND  DRAFTSMEN; 
civil graduates; for office work on highways and 
expressways. Salary open. Location, Pennsyl 
vania. W-1880. 


ENGINEERS: (a) Construction Superinten 
dent; experienced in erection of paper mills and 
getting up of paper mill machinery. Salary, 
$10,000-$12,000 a year. (6) Paper Mill Engi- 
neer; experienced in design specifications; pur- 
chasing for firm of consulting engineers on paper 
and pulp mill work. Salary, $12,000 a year. 
Location, New York, N. Y. W-1887. 


STRUCTURAL DBSIGNER; from three to five 
years’ experience in reinforced concrete and struc 


tural steel, will consider a recent graduate. 
Salary, to $7,020 a year. Location, New York, 
W-1892. 


Civic ENGINEER; experienced in design and 
preparation of specifications for earth dams and 
appurtenances. Location, Ohio. W-1935. 


DESIGN ENGINEER; graduate civil; to head 
up a design section in a district office for consulting 
firm specializing in highway, expressway and 
bridge engineering. Salary, about $10,000 a 
year. Location, Philadelphia, Pa. W-1936. 


PROJECT SUPERINTENDENT; young; for heavy 
construction projects (bridges, highways and 
foundation works). Salary, $4,800-$6,000 a 
year. Chance foradvancement. Location, Flor 
ida. W-1939. 


(Continued on page 116) 


(Please print) 


Zone State... 


ASCE Convention Reservations 
Hotel Statler, Seventh Ave. & 32nd St., New York, N. Y. 


Please reserve for my occupancy the following hotel accommodations: 


Single. . 


Suite... 


September 1955 


AIRCRAFT 


ENGINEERS 
With Experience 


WANTED AT 


GRUMMAN 


LAYOUT DESIGNERS 


Airframe Structures 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 


RESEARCH 


Computer Engrs. Digital or 
Analog 
Vibration & Flutter Engrs. 
Dynamic Analysis—Systems 
Engineers 


~ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


T00L DESIGNERS 


Recent Graduates with Aero- 


nautical, Mechanical, Civil or 


Engineering Physics Degrees 
may qualify. 


e Proof of U. S. Citizenship Required 
e APPLY IN PERSON 

e OR SEND RESUME TO: 
e Engineering Personnel Dept. 
INTERVIEWS AT 

e Employment Office 

e South Oyster Bay Road 
. North of Railroad 

e 
e 


Monday thru Friday 


8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
~ Bethpage, N. Y. 
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Boeing ‘'C.E.’s’’ are kept free for creative 


Thanks to draftsmen and engineering 
aides, Boeing civil engineers are free to 
handle stimulating projects. Here, an- 
tenna properties are being determined 
with an electrolytic tank and three-di- 
mensional plotter. Civil engineers play 
an important part in this research, and in 
applying it to the design of “years-ahead” 
Boeing aircraft. 


At Boeing, civil engineers have the 
same relationship to draftsmen and en- 
gineering aides that doctors have to tech- 
nicians and laboratory assistants. The 
skills of a Boeing civil engineer are fully 
utilized: in structural test, analysis and 
development, in developing new mate- 
tials and new uses for them, and in de- 


CIVIL ENGINEERING ¢ 


signing structures to take the tremendous 
heat and strain of tomorrow’s aviation. 


This electrolytic tank is one example 
of the superb equipment at Boeing en- 
gineers’ disposal. Other facilities include 
the world’s most versatile privately owned 
wind tunnel, a new tunnel under con- 
struction, capable of velocities up to 
Mach 4, the latest electronic computers, 
and splendidly equipped laboratory and 
test equipment in the new multi-million- 
dollar Flight Test Center. 

Achievements of each Boeing engineer 
are recognized by regular, individual 
merit reviews, and by promotions from 
within the organization. Boeing offers 
exceptional carcer stability and growth: 


September 1955 


SEATTLE, WASHINGTON 


assignments 


this soundly expanding company now 
employs more than twice as many en- 
gineers as at the peak of World War II. 


Do you want a chance to “spread your 
wings” in a truly creative job? There 
may be a place for you on one of Boeing's 
engineering teams in design, research or 
production. 


¢ JOHN C. SANDERS, Staff Engineer— Personnel 
: Boeing Airplane Co., Dept. D-43, Seattle 14, Wash. 
e Please send further information for my analysis. 
e | am interested in the advantages of a career 
e with Boeing. 


e 

Name 

e University or 

e college(s) Degree(s) Year(s) 

e Address 

City Zone___State__.. 


SS iF 


Aviation leadership since 1916 


WICHITA, KANSAS 
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(Continued from page 114) 


MunicipaL ENGINEER; young; for public STRUCTURAL 
works department of small community. Work 


involves water works, sanitation, roads and high- 


| ways. Location, eastern New York State. 
ENGINEERS 


SANITARY ENGINEER; experienced in design 
Rene and preparation of plans and specifications for 


ter and lants. P t position, i i 
YUBA Bu redges | Engincoring degree ond 
for dredging placer properties in- responsible experience 


Men and Jobs Available 
| 
| 


4 | GENERAL Manacer; for large construction 
cluding rare earths, etc.; handling | company; ten to fifteen years’ experience in of at least three years in 
sand and gravel, dam construc- _fefmery, and chemical plant design and construe salddeadiadl 
tion, channel changes, etc., Bucket structural steel and rein- 
Dies ft. or larger. (a) Civil Engineers forced concrete on 

igging ept s below water as pee e design, preparation of plans and super- " aan 
| 4 truct f municipal water works 
required, consisting of distribution satrans wail water filtra- bridges, buildings or 
tion plants, ete. (b) Sanitary Engineer to design 
and prepare plans for sanitary sewer systems and heavy structures. 


sewage treatment plants. Salaries open. Loca- 
tion, New York State. W-1963. 


For established engineer- 
DesIGN ENGINEER; civil; four to six years’ 
experience on reinforced concrete and structural ing consultants with inter- 


steel design on industrial buildings; some ex- 
perience on waterfront construction necessary. 


Salary, $6,000 a year. Location, New York, national operations, lo- 
N. Y. W-1983. 
| cated on gulf coast. 


Civit ENGINEER; With executive ability and 
estimating and field experience in pile driving; 


will foundation construction operations. 
Write stating qualifications ory salary desired. Send complete resume 
Location, P. lvania. -2005. 
| with name, address, and 
YUBA Abrasion Resisting OFFICE AND FIELD ENGINEER; civil graduate; three references and 
St | S with field engineering experience, taking samples 
ee creens—Flat or revolv- _ of underwater borings, quantity — and salary requirements to: 
preparation of job drawings. iomestic and 
ing for Separating, scrubbing, S1Z- oasien trips. Salary, $6,500 a year. Head- 


ing. Holes taper drilled to prevent quarters, New York, N.Y. W-2009. Box 251 
clogging. All thicknesses from Y/;”” | 

up; other dimensions as needed. 
U:S‘S: AR plate carried in stock. 


| 
| 


Prefer CE or Arch E with several . 


LAND IMPROVEMENT years’ experience in bridges, in- 


dustrial buildings, or pressure 


ENGINEER vessels and heavy ducting. Will 
| consider lesser experience with 
Must be THOROUGHLY good educational background in 
EXPERIENCED with ex- structural analysis. 
tremely rough terrain on very 
| large home development proj- 
ect. Capable of supervising nusual engineering —opportu- 
: J | heavy earth moving equip- nities exist in our well established 
i = ment and making respon- firm in connection with the design, 
Stockton Yubabilt” Clam- | man with surveyor’s experi- spection of a wide variety of 
| ence. Prominent position engineering projects in both con- 
shell Buckets, for channel, har- and excellent future with very crete and steel. Included are 
bor and reclamation dredging. large building organization. 
fi §} giving full details, availability construction of an_ industrial 
classes: heavy, standard, special and salary expected. . i 
e light weight. 1/ to 6 cu. yds. nature, and various types of high- 
4 way work, 


Box 255 
CIVIL ENGINEERING Please write fully to— 


33 W. 39th St. SVERDRUP & PARCEL, inc. 


New York 18, N. Y. 


' YUBA MANUFACTURING CO. 


Room 60S 351 California San Francisco 4, Calif. VW 4 
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On the lake front of Chicago’s near north side, the nation’s tallest flat- 
slab reinforced concrete buildings are rapidly rising. They make up a 
$25,000,000 project of six 28 and 29-story apartment buildings—luxury 
“glass house”’ type—designed by the internationally renowned Ludwig 
Mies van der Rohe. 


Mr. Frank J. Kornacker, structural engineer, said, “ Reinforced concrete 
was chosen for economy reasons after a cost comparison with other struc- 
tural methods. Another deciding factor was that materials were readily 
available.” 


Each year, an increasing number of buildings of all types are going to 
reinforced concrete construction. Reinforced concrete produces a rigid 
structure, highly resistant to wind, shock, and quake. Furthermore, ma- 
terials and labor are readily available from local sources. On your next 
job, design for durability at low cost ... design for reinforced concrete. 


CONCRETE 
REINFORCING 
STEEL INSTITUTE 


YOu’LL SAVE WITH 
REINFORCED CONCRETE 


38 South Dearborn Street ¢ Chicago 3, Illinois 
CONCRETE REINFORCING STEEL INSTITUTE 
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“900 Esplanade 
Apartments” and 
“Commonwealth 
Promenade Apartments” 
Chicago, Illinois 

Ludwig Mies van der Rohe 
(Friedman, Alschuler & 
Sincere, Associated) 
Architect 


Frank J. Kornacker 
Structural Engineer 
Herbert S. Greenwald 
General Contractor 
Sumner Sollitt Company 
Subcontractor 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


INTEREST AS 


New Perspectograph 


THE FIRST AMERICAN PROTOTYPE OF 
THE FRENCH PERSPECTOGRAPH, a technical 
drawing instrument which accurately 
transcribes plans and blueprints into per- 
spective drawings in a fraction of the time 
formerly required can be fastened with 
thumb tacks to any drawing board, and 
is designed to operate on the principle of 
cylindrical panorama perspective. By 
means of a calibrated sweep arm and an 
abacus chart of curves, the user can trans- 
late an orthographic drawing into a per- 
spective merely by plotting his perspec- 


Mixed-Bed Demineralizer 


DUE TO ITS EXTREMELY ECONOMICAL 
OPERATING COSTS, as compared with dis- 
tilled water, demineralization through the 
medium of ion exchange is now coming 
into very extensive use in all phases of 
industry. 

For the demineralization of relatively 
small quantities of water—up to 360 gal- 
lons per hour—a compact unit, the Model 
MBD-15 Demineralizer, has been devel- 
oped. The device contains a resin bed 
consisting of an intimate mixture of cation 
exchanger, and strongly basic anion ex- 
changer. It will produce a water of low 
total dissolve solids, low COs, low silica 
content and extremely low conductivity. 

The device is 15 in. in diameter, 7 ft, 
7 in. in overall height, and is protected with 
6 coats of Heresite lining. The Permutit 
Company, CE 9-118, 330 W. 42 Street, 
New York 36, N. Y. 
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tive points and connecting them. 

The Perspectograph produces worm’s 
eye views as well as bird’s eye views, and 
works backwards as well as forward, 
translating perspectives into orthograph- 
ics. It has also been used experimentally 
to copy tracings made from photographs, 
and the result in each case has been a per- 
fect orthographic drawing. Cost of the 
American Perspectograph is about $275. 
Perspectograph Corporation, CE 9-118, 
285 Madison Avenue, New York, New 
York. 


Horsepower Calculator Rules 


TWO SIMPLE SLIDE RULES HAVE CUT THE 
TIME NEEDED to design a conveyor belt 
installation from three hours to ten min- 
utes. The slide rules are a horsepower 
calculator and carcass, or belt fabric selec- 
tor. Five settings on the horsepower 
calculator will give the horsepower needed 
for 98 per cent of conveyor belting systems. 
A maximum of seven settings will yield 
the drives for level, incline or decline, 
manually operated tripper and self- 
tripper systems. 

This rule will select the correct belt 
fabric, once the horsepower for the system 
is known, in only two settings. Individual 
belt specifications are shown, and over 
14,000,000 belt samples can be implied 
by the kit. United States Rubber Com- 
pany, CE 9-118, Rockefeller Center, New 
York 20, N. Y. 


REPORTED BY 


MANUFACTURERS 


Steel Spacer Strut 


An 87 FT LONG FABRICATED STEEL 
SPACER STRUT, as well as a special jacking 
frame, is being used to cantilever into 
place the nine upper strut sections of 
towers of the South Philadelphia- 
Gloucester Bridge over the Delaware River. 
The spacer strut, once placed in its 
temporary horizontal position, serves to 
counter deflection of the tower legs, each 
of which weighs 2,500 tons. When six 
to eight of the permanent strut sections 
are in place, their added weight would 
pull the legs a total of 4 in. toward each 
other, if the spacer strut were not there 
to hold them to the vertical. Weighing 
7'/2 tons, the spacer strut is a box member 
consisting of four angles laced together. 
It is 4 ft high and 6 ft 9 in. wide, back to 
back of angles. Positioned at the tower's 
center line, it is placed at the top of tier 
9, just under the upper strut. The 
permanent strut frames to tier 10 at the 
top of the tower, which rises 370 ft above 
water level. Bethlehem Steel Company, 
CE 9-118, Bethlehem, Pa. 


‘Porta-Board” 


AN ALL STEEL, ONE-PIECE COMBINATION 
MORTAR BOARD AND STAND for light and 
heavy construction, the Porta-Board folds 
to 4” x 28” x 30” for easy storage and use 
coming out of an excavation or on a 
stepped scaffold. For ordinary use, the 
top stands 17 in. off the ground. In the 
folded position legs are locked and a 
handle is provided for easy movement 
around the job. 

Among the board’s advantages is the 
one piece steel top which allows smooth 
trowel movement, retains moisture, and 
cuts tempering of the ‘‘mud” by 50%. 
Rugged, welded construction is safe, dur- 
able, and will outlast many wooden 
boards. Waco Equipment Division of the 
Crenshaw Supply Company, CE 9-118, 
724 Boulevard, N. E., Atlanta, Georgia. 


Self-Propelled Shovel Crane 


A NEW SELF-PROPELLED 3/s CU. YD., 6 
TON SHOVEL-CRANE, MODEL CR-35, for ma- 
terials handling and industrial applica- 
tions, features 12,000 Ibs lifting capacity, 
and an outside turning radius of 19'/, ft, 
which gives it extreme maneuverability for 
getting into tight working quarters to 
handle heavy loads. Another important 
feature of the crane is two-speed inde- 
pendent travel which allows the operator 
to work the upper deck machinery and 
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travel at the same time. The steering 
mechanism and brakes are controlled 
hydraulically, while the travel mechanism 
and upper machinery operate on fast- 
action, trouble-free mechanical control 
principle. 

For maximum operator visibility the 
new rig features a newly designed all- 
vision cab, giving the operator 360 degree 
visibility for travelling, backing, etc. The 
full range of nine fast-change attachments 
are quickly interchangeable on the new 
self-propelled model, giving it the all-job 
versatility necessary for any one complete 
materials handling tool. They equip the 
new crane not only for materials handling 
work, but also for hundreds of cleanup, 
construction, and maintenance jobs com- 
mon around industrial plants and materials 
handling operations everywhere. 

The complete Model CR-35_ self-pro- 
pelled shovel-crane, including counter- 
weight, outriggers, and standard 25 ft 
crane attachment carries a list price of 
$11,500 f.o.b. the factory at Waverly, 
lowa. Schield Bantam Company, CE 9- 
118-19, Park Street, Waverly, Iowa. 


Convertible Level 


A 1955 MODEL CONVERTIBLE LEVEL 
GIVES EIGHT EXTRA ADVANTAGES AT NO 
INCREASE IN PRICE. A new cast brass in- 
ternal focusing telescope is completely 
sealed against dust and dirt and employs 
24 power coated optics with cross wires on 
a glass reticule. Time-saving features 
include a circular level mounted on the 


1955 Model 


top plate cover and a fast level position 
approximation. A nylon pinion bearing, 
a steel center and a level bar cast in one 
piece with the circle cover have been 
added. There is an eyepiece cap with a 
Tesetting scale that enables the user to re- 
set to his individual need without using 
the telescope. Warren-Knight Company, 
CE 9-119, 136 N. 12th St., Dept. E, Phila- 
delphia 7, Pa. 
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_ New Optical Plummet Built into Gurley Transit Saves 
| Set-up Time, Improves Accuracy on Windy Days 


Instrument Available in Two Models with Shifting Heads 


Years ago, Gurley introduced lightweight instruments to 
combat wind vibrations. Now Gurley further beats the wind 
problem with an optical plummet built into the instrument. 

The new Gurley Optical Plummet Transit eliminates swing 
and sway of the cord and plumb—always time-consuming and 
exasperating on a windy location, and inaccurate as well. 
Positive accuracy of set-up is assured with the Gurley Optical 
Plummet. 

Two types of shifting head are available: one, which uses 
the Gurley wide-frame tripod, is adjusted over the point— 
using a method similar to the theodolite...the other, featur- 


ing a slow-motion, two-direction cross-feed head, permits 
movement in two directions at right angles to each other 
“= _» without disturbing the level of the plate. 

Gurley’s new Optical Plummet Transit offers one of the 
advantages of the optical-reading theodolite pls the desir- 
able features of simplicity and universal acceptance of the 
American transit. For further details, write for Bulletin OP-57. 


W. & L. E. GURLEY 518 Fulton St., Troy, New York 


Gurley—Since 1845 
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FIBRE FORM™MS 
for round columns of concrete 


City Parking Garage, LaSalle St., Chicago, Ill. 
Plans prepared by Friedman, Alschuler and 

Sincere for the Bd. of Eng., City of Chicago. 
A. L. Jackson Co., builders. 


j Round columns save time and money! 
. . . low cost SONOTUBES make it possible 


Round concrete columns formed by low cost SONOTUBES helped save 
time and money in the construction of this parking garage. 


SONOTUBE Fibre Forms are easy to handle because they are lightweight 
... quick to erect because they require minimum bracing ... and econom- 
ical to use because they are low in cost. 


SONOTUBES are approved by architects and engineers and widely used 
by contractors everywhere. Available in 26 sizes, from 2” to 36” |. D. up 
to 50’ long. Can be ordered in specified lengths or sawed to your require- 
ments on the job. 


Use Sonoco’s patented “A-Coated” Sonotubes for 
finished columns; wax coated also available. 


See our catalog in Sweet's 


For complete technical data and prices, write 


Sonoco PropucTs | CoMPANY 


Construction Products Div 
LOS ANGELES. CAL S,C.— main MONTCLAIR.N. 


AKRON. IND BRANTFORD. ONT 


MEXICO: Sonoco de México, S. A., Apartado 10239, México, D. F. saseinaciiatinanal 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Diamond Concrete-Cutting Blade 


A NEW DIAMOND BLADE FOR SAWING 
JOINTS IN GREEN OR CURED CONCRETE has 
been developed. This new blade, bonded 
with tungsten carbide, and called the 
DM190, is superior to any other cutting 
blade now on the market. The comparison 
is judged on a cost per foot basis. 

The new DM190 blade has proved its 
ability to cut at rates up to 10 f. p.m. ata 
depth of 2 in., depending on the type of 
aggregate used in the mix, the machine 
horsepower, and whether it is self-pro- 
pelled or manually pushed. 


Model DM190 


Superior performance is due to an im- 
provement in the design of the diamond 
segments mounted on the periphery of the 
steel center. Concrete cutting blades 
should be ordered by specifying diameter, 
thickness, and arbor size or type. The 
Carborundum Company, Bonded Abra- 
sives Division, CE 9-120, Niagara Falls, 
New York. 


Range Pole 


A MODERN LIGHTWEIGHT RANGE POLE 
WHICH IS FORMED OF LIGHTWEIGHT METAL 
TUBING WITH A STEEL POINT AT ONE END 
provides excellent balance for plumbing. 
Eight-foot poles are made in two sections. 
Joining is by a slip-joint which provides 
the added feature that wear can be taken 
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(continued) 


up by simply spreading the split-plug con- 
nector. No special tools are needed. A 
hand axe or jack-knife can be inserted in 
the slots to spread the metal, thus tighten- 
ing the joint. The pole’s top section has a 
plug which can be removed, so that an 
extra four-foot section can be added. 
W. & L. E. Gurley, CE 9-120-21, Engineer- 
ing Instrument Division, Troy, N. Y. 


Turbocharged Dozer 


THe 180 TurBo- 
Dozer, the first rubber-tired dozer pow- 
ered by a turbocharged diesel engine, has 
a 165 horsepower rating and a capacity 
of two and three-fourths yds. It has a 
road speed of 27 m. p. h., the fastest in its 
field, and has four-wheel drive and rear- 
wheel steering which permits full power 
on wheels even while turning. Among 
operational advantages claimed by the 
manufacturer over existing equipment are 
hydraulic controls, a bowl which can be 
tilted by the operator while the machine 
is in motion and the ability to move under 
its own power over the highways. The 
Turbo-Dozer also features a power-shift 
transmission, a heavy-duty torque con- 
verter which automatically provides up to 
three to one torque multiplication and 
planetary wheel drive axles. 

It is 8 ft., 43/, in: high over the air 
cleaner cap, 9 ft, 9 in. wide at the bowl 
and 17 ft, 1 in. long with the bowl vertical 
on the ground. Its wheelbase is 7 ft, 4 in. 
and ground clearance is 141/;in. Weight 
is 27,000 Ibs. 

Additional information on the new 
Michigan Model 180 Turbo-Dozer may be 
had by writing Construction Machinery 
Division, Clark Equipment Company, 
CE 9-121, Benton Harbor, Mich. 


“Tape Rite’’ Applicator 


WASTE ELIMINATION, FAST AND ACCU- 
RATE APPLICATION, AND SIMPLICITY OF 
OPERATION are three features of the Tape 
Rite applicator, a new one-hand dispenser 
for all pressure-sensitive tapes. It can be 
used wherever masking, sealing or joining 
tape is required in the construction indus- 
try. Tape pays out of the applicator, is 
firmly attached to the job surface by a 
resilient steel ‘‘finger,’’ whose serrated edge 
cuts the tape in the desired spot. 

Made of steel and finished in green 
metallic enamel; the 12 oz. unit will ac- 
commodate tape */,” wide with a standard 
3” core. List price per applicator is $2.39 
f.o.b. Minneapolis, Minn. Dep’t. KP-1, 
GorDag Industries, Inc., CE 9-121, 815 E. 
5lst Street, Minneapolis 17, Minn. 


CIVIL ENGINEERING ¢ September 1955 


r 


Progressive Cities select 


INCINERATOR STOKERS 


Designed and manufactured by a century-old 
concern with 40 years’ experience in 
designing, engineering and completely 
manufacturing hydraulically-powered stokers. 


“F&E” Hydraulically-Powered Stokers 
are the most talked-of incinerator 


advancement in the field today. 


Should you wish to 
see an “F&E” In- 
cinerator Stoker in 
operation and get firsthand information on their revolutionary 
performance, we will be pleased to advise where the installation 
nearest you is located. 


FLYNN & EMRICH Co. 


301 N. HOLLIDAY ST. © BALTIMORE 2, MARYLAND 
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2 Pin Bs 17" os 
Pin Bs 65 


2:/8L 58.0 
2-Cov 


52 Pin Rs 17% os 


1001 € J.S.STAEDTLER MARS -LUMOGRAPH <TECHNICO> 


etail 


Lomas Nut. 

3 


s2 


Engineers: Parsons, Brinckerhoff, 
Hall & Macdonald 


This detail of a truss 
hanger joint for the Sun- 
shine Skyway across 
Tampa Bay at St. Peters- 
burg, Florida, permits the 
span to absorb deforma- 
tions caused by tempera- 
ture changes, variations 
in weight of traffic and 
other causes—a detail 
Vital to the success of the 
project. 

Another detail which top- 
flight engineers consider 
vital is the selection of 
proper tools—that’s why 
so many use the Mars- 
Lumograph. They rate 
Mars-Lumograph im- 
ported drawing pencils 
and leads perfect for 
every step of the job, 
whether detailing or mak- 
ing working drawings. 
Get imported Mars-Lumo- 
graph pencils or Mars- 
Technico push-button 
lead holder and drawing 
leads. You will be glad 
you did. 


The 2886 Mars- 


Lumograph drawing 
pencil, 19 degrees, 
EXEXB to 9H — $i.50 
per dozen—lIess in 
quantity. The 1001 
Mars-Technico push- 
button lead holder— 
$1.50 each —less in 
quantity. 1904 Mars- 
Lumograph imported 
leads, 18 degrees, } 
EXB to 9H—S1.20 per 
doz., less in quantity. 


JS. STAEDTLER. INC. 


HACKENSACK, NEW JERSEY 
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Portable Pyrometer 


A PORTABLE GADGET THAT LOOKS LIKE A 
MICROPHONE ON THE END OF A LONG POLE 
has solved the problem of accurately meas- 
uring high temperatures of metals and re- 
fractories when surrounded by cooler air. 

According to the company, the instru- 
ment will give accurate temperature read- 
ings within 0.5%, whereas contact thermo- 
couples, formerly relied upon for measur- 
ing have an accuracy of about 5%. The 
Land Surface Pyrometer is suitable for 
measuring “‘spot’’ temperatures in a range 
from 100° F to 2400° F, and may be used 
for oxidized steel or cast iron, many oxi- 
dized non-ferrous metals, painted surfaces 
and others, regardless of their emissivity. 

Temperature readings of high accuracy 
obtained with the instrument are made 
possible by its unusual design which pro- 
duces near-perfect ‘‘black-body”’ radiation 
which is found in and between the frame- 
work ot atoms that comprises the heated 
material, and also holds the key to its 
exact temperature. Fielden Instrument 
Division, Robertshaw-Fulton Controls 
Company, CE 9-122, 2920 North Fourth 
Street, Philadelphia 33, Penna. 


Pocket Slide Rule 


A NEW 5” POCKET SLIDE RULE, SPECI- 
ALLY DESIGNED FOR ‘“‘ON THE SPOT’’ CALCU- 
LATIONS, has machine divided precision 
graduations which are deeply engraved 
with black and red scales which will never 
wear off. Fabricated of pure white Di- 


vinyl plastic dimensionally stable, this | 


pocket slide rule is resistant to acids, oils, 
etc. The complete 5” rule scales are Kk, A, 
B, Cl, C, D, S, and T. The beveled lead- 
ing edge incorporates both inches in 32nds 
and millimeter scales. Clearly and_per- 
manently engraved. Equivalent and Set 
ting Chart along with the Sine, Sine and 
Tangent and Tangentscales are on the back 
side of the rule with the hairline marker 
which insures perfect legibility. Alvin & 
Company, CE 9-122, Windsor, Conn. 


Scout Model 70 Ditcher 


THE ADAPTATION OF A DITCHER FOR IN- 
STALLATION ON CRAWLER TRACTORS has 
been announced. Several new 
have been added to the Scout Model 70 
Ditcher for the crawler tractors, such as 
individually controlled, self-leveling hy- 
draulic outriggers which keep the unit 
level regardless of the slope of the ground. 
The Ditcher digs 12 ft deep, loads 81/2 ft 
high, and reaches 14 ft. Shawnee Manu- 


facturing Company, Inc., CE 9-122, 1947 


N. Topeka Blvd., Topeka, Kansas. 
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Here are important facts 
for the®’man behind the gun” 


This White 18” Dumpy level has 
...more of the 
features you want, 
yet costs you less! 


Before you buy, compare this White 
Dumpy level with a similar model of 
any other recognized make. From 
every standpoint — design detail . . . 
quality construction . . . work-speed- 
ing, life-lengthening features and cost 
— you'll quickly see why a White's 
the best buy you can make. It will 
make your work faster, easier, more 
accurate. Check this comparison chart: 


D. White Instrument 


FEATURES ino. 7080| A B 


Magnifying power 


of telescope 35X 30X 27x 


Distance away you 
can read 1/100 ft. 
graduation 


1200 ft. | 1050 ft. | 900 ft. 


Diameter of 


objective lens 1.485 in. 


1.69 in. 


Field of view (in 
minutes of arc) 


52’ 60’ 


Coated optics YES YES 


Covered leveling 
screws 


YES YES 


Can you easily 
replace worn 
leveling screws 
in the field? 


NO YES 


Sensitivity of level 
vial (in seconds 
of arc per 2mm 
of graduation) 


20” 20” 25° 


Price — complete 
with carrying 
case, tripod and 
accessories — 
F.0.B. factory 


$295.00*| higher | higher 


For complete details on the 18-in. 
Dumpy level and other equally fine 
engineering instruments, see your 
David White dealer, or write direct to 
Davip WHITE Co., 359 W. Court 
Street, Milwaukee 12, Wisconsin. 


We offer complete, expert re- 
pair service on all makes, 
all types of instruments. 


*Price subject to change without notice. 
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NEW ALL-WELDED 
BRIDGE SAVES 
20% ON STEEL 


...cuts structural 


| 
(continued) | 
| 


RENTAL 


Trenchliner | 


ING 


weight by 6000 tons 


N estimated 20% less steel is need- 
ed on this skyway than would 
have been required for riveted con- 
struction. This saving not only has 
cut cost of structural steel but has 
made further reductions in cost of 
foundations since the underfooting 
in the area is extremely poor. 


The design is such that welding is 
largely done in the shop by low-cost 
automatic Lincolnweld or semi-auto- 
matic Manual Lincolnweld submerged 
arc process. 


The bridge is a composite design 
in which the concrete slab of the deck 
is supported by girders. The girders 
have shear connections welded to the 
upper flange of the beams. As a result, 
the slab acts as an integral unit with 
the supporting beams and girders. 

Fabricators are the Independent Iron 
Works and Judson Pacific-Murphy 
Corporation of Oakland, California. 


Fig. 1. Divided highway two-column 
bent for a street overpass. 


Bs - 
Fig. 2. Welding diaphragm to connecting 
plate at column bent. 


STUDIES IN STRUCTURAL ARC WELDING 


Latest data available to designers and 
engineers by writing on your letter- 
head to 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2404 - Cleveland 17, Ohio 


The World’s Largest 
Manufacturer of Arc Welding Equipment 
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HERE IS A TRENCHER THAT CAN GO 
WHERE OTHER ONES CAN'T! Because its 
engineers stressed minimum dimensions 
and clearances, this machine can work in 
congested areas usually inaccessible to a 
trencher of similar capacity. Compact 
design, low center of gravity and low 
ground bearing pressure make the ladder- 
type Model 155 Trenchliner capable of a 
variety of digging. The trenchliner pro- 
duces from 5.8 in. to 12.75 lineal ft of 
trench per minute in a range of 30 speed 
selections by lever control. A higher 
range of 30 speeds, up to 25 lineal ft per 
minute, is made available by a simple 
sprocket change. With a maximum depth 
capacity of 8 ft and widths from 16 through 
26 in., the Model 155 is well-suited for a 
wide work range including sewer, water, 
gas mains and services, as well as general 
utility and construction jobs. Other 
features of Model 155 include: hydrauli- 
cally actuated boom hoist that incorpo- 
rates a positive down crowd; a power shift- 
able and reversible belt conveyor that dis- 
charges spoil to either side and at selec- 
tive distances from the trench wall; 
friction type clutch for bucket line drive 
that serves as an automatic safety to pro- 
tect machinery from shock loads; choice 
of 16, 20 or 24 in. buckets to which over- 
size adaptors can be fitted to increase 
trench widths by 2 or 4 in. The Parsons 
Company, CE 9-123, Newton, Iowa. 


Steel Shoring 


THREE ACCURATE CONCRETE SHORING 
METHODS, USING QUICKLY-ASSEMBLED 
STEEL SCAFFOLDING, are now helping 
contractors gain important savings in 
building time and costs, and maximum 
safety. The rapid growth in the use of 
steel shoring methods is due largely to its 
advantages over wood shoring built on the 
job. In general, there are three types of 
steel shoring that are enabling ‘contractors 
to meet the specific requirements of all 
types of modern concrete construction: 
Sectional Steel Shoring can be wheeled 
to new locations on the same floor, or 
lifted vertically to the next floor. Sec- 
tional Steel Shoring is adaptable to all 
types of concrete construction: Flat slab, 
slab with drop heads, pan joint with 20 
in. or 30 in. pans, intermediate beam, and 
poured arch. Single-Post Steel Shores 
can be easily carried, erected and accu- 
rately leveled by one man. Tube-and- 
Coupler Steel Shoring conforms easily 
to unusual job conditions such as extreme 
heights, irregular contours and uneven 
ground. The Patent Scaffolding Co., 
Inc., CE 9-123, 38th Ave. & 12th St., 
Long Island City 1, N. Y. 
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PILING 


| STEEL—SHEET | 


Checking Foundations with 120-Ton Load on 


H-Bearing Frames Anchored to Foster Piling 


Hotel - Department Store - Parking Facility 
THE DENVER COLORADO PROJECT 


Contractors Webb & Knapp got a 
Head Start on this gigantic project by 
calling Foster for rental steel-sheet Pil- 
ing, to complete four sumps (that 
were holding up the major excavation 
of this 400-foot square foundation). 
Foster delivered on time, the exact sec- 
tions and exact lengths of steel-sheet 
Piling needed to get a head start on 
work schedules. 


Foster 12’’x 53 Ib. H-Bearing Piles driven an 

average depth of 50 feet, around perimeter * 
of the gigantic 400 foot excavation. 


Whatever You Need in Piling 

Call L. B. FOSTER for Service 

© STEEL-SHEET PILING © H-BEARING PILES 

© LIGHTWEIGHT PILING 
© PIPE PILES 

Write for Catalogs CV-9 


RAILS TRACK EQUIPMENT PIPE FABRICATION 
BIE OS 
PITTSBURGH 30 NEWYORK7 CHICAGO 4 
ATLANTA 8 © HOUSTON 2 * LOS ANGELES 5 
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PROBLEM 


175 800 


TONS 


TONS 
(DIRECTION 
VARIES) 


CORES 


3-14” We 167# 


D.I.C. 
at 120° 


EQUIPMENT 
MATERIALS 
and METHODS 


CEMENT GUN COMPANY PRE-STRESSES AND 
RESTORES EXISTING WATER TANK 


The progress picture above shows a stage of 
our repair work on a concrete water tank in 
New England. This tank was completely lined 
with reinforced ‘“‘“GUNITE” to stop seepage 
which had caused serious disintegration to the 
exterior of the tank. The entire outside of the 
tank was subsequently chipped and existing 
hoop rods exposed. 

To strengthen the tank, wedges were driven 
behind the rods to take up the slack. This 
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placed the rods in tension and the concrete in 
direct compression. Wire mesh was then 
attached to the reinforcing rods and the entire 
tank treated with two inch mesh reinforced 
“GUNITE.”’ 

The use of “GUNITE"”’ for repair and con- 
struction of reservoirs, bridges, buildings, etc., 
ts illustrated and described in Bulletin B-3000. 
We will gladly send a copy at your request. 
On your letterhead please. 


(continued) 


Electric Screed Package 


THE FIRST ELECTRIC SCREED PACKAGE 
ASSEMBLY has just been put on the market. 
When mounted on a beam, this screed can 
be pulled along by two men, striking off 
the concrete smoothly and, at the same 
time, vibrating the concrete. This screed 
is used extensively on concrete bridge 
decks, airport aprons, floors and roadways. 
The electric screed consists of a one hp 
enclosed electric motor with a thermo 
overload switch and a cord with complete 
twist lock plug; vibrating unit that 
delivers 5100 vibrations per minute; 
brackets for mounting the motor to the 
beam; a pair of end rollers, handles and 
all the necessary bolts. On many jobs, 
this screed package can be bolted to any 
beam. However, for some slabs, where 
the surface must be flat, a prestressed 
beam can either be ordered or built. 
Stow Manufacturing Co., CE 9-124, 93 
Shear St., Binghamton, N.Y. 


Wind-Free Plumments 


TWO WIND-FREE PLUMMENTS, ONE AN 
OPTICAL TYPE, THE OTHER A TELESCOPIC 
ROD TYPE, have been made to fit both 
European and American tripods. Both 
instruments are unaffected by high winds, 
are self-leveling and lightweight. The 
optical plumment is designed around a 
double-image sighting system. The cb- 
server looks through a window at the side 
to see two images of the stake tack. 
These two images move into coincidence 
when the instrument is directly over the 
tack. The telescoping rod, made of high 
strength aluminum alloy tubing, is fitted 
with an eight minute level vial, giving an 
accuracy of !/g; in. in its entire length. 
This can be reduced to 0 by turning the 
plumb rod through 180° and centering the 
bubble reading. David White Company, 
CE 9-124, 315 W. Court St., Milwaukee 
12, Wisconsin. 


Filter Bottom 


Tus CRISCRETE FILTER BOTTOM FOR 
THE RAPID SAND TYPE FILTER IS con- 
structed of precast prestressed concrete 
which is built monolithically spanning the 
entire width of the filter in one piece. 
The drainability and equal distribution 
of the Criscrete system is patterned after 
the time tested cast-iron lateral grid 
system of 3/s in. diameter holes, four 
holes per sq ft. This filter bottom also 
meets all other standards: resistance to 
blow-up; low head loss; minimum depth 
of section; design flexibility; and low 
installed cost. Price Brothers, Flexicore 
Division, M-C-G Co., CE 9-124, 1851 
Bedford Rd., Columbus 21, Ohio. 


September 1955 ¢ CIVIL ENGINEERING 


im 

4 
: | BATTER 1:6 

= 
: DRILLED-IN CAISSON CORPORATION 

@ i CHAITC* CONTDACTADC NT ¢ 
OFFICES ALLENTOWN, PA, U.S.A. |; 
= 


FOR 
con- 
‘rete 
iece. 
tion 
ifter 
grid 
four 
also 
e to 
epth 
low 
core 
1851 


ING 


REINFORCED 
CONCRETE 


DESIGNS... 


‘seoeall worked out! 


e Does away with laborious calcula- 
tions. Simply locate the table cover- 
ing the member you are designing, 
apply span and load requirements, 
then read off concrete dimensions 
and reinforcing steel data. Follows 
latest codes and practices. Ten-day, 
money-back guarantee. No C.O. D.'s 


please. 
CONCRETE 412 PAGES 
REINFORCING $500 
STEEL INSTITUTE peti 
DIV. F ed 


38 South Dearborn Street, Chicago 3, Illinois 


MORETRENCH CORPORATION. 


90 West St., New York 6,N.Y. 
Rockaway, N. J. 


LITERATURE 
AVAILABLE 


DRILLING MACcHINES—lIllustrated leaflets 
describe two new diamond core drilling 
machines (Models 30 and L-2) to meet the 
demand for compact units which can be 
moved easily from one location to an- 
other and can also be relied upon to pro- 
duce good cores rapidly, up to moderate 
depths. Sprague & Henwood, Inc., CE 
9-125, Box 446, Scranton 2, Penna. 


Gas StoraGE—Available for distribution 
are reprints of the six-page article entitled, 
Greater Gas Storage in Hortonspheres, 
which discusses the advantages of using 
high strength materials in the fabrication 
of spherical pressure vessels. The impact 
and hydrostatic pressure tests for USS T-1 
are described. Included are volume, 
diameter, pressure relationship charts 
comparing the commonly used premium 
steels. Chicago Bridge & Iron Company, 
CE 9-125, 332 South Michigan Avenue, 
Chicago 4, Illinois. 


SEWAGE TREATMENT—A _ new general 
bulletin containing photographs, draw- 
ings, and descriptions of water, waste, 
and sewage treatment equipment has 
been released. The 24-page catalog is 
attractively printed in two colors and 
serves as an excellent introduction to this 
firm’s coverage of municipal and indus- 
trial treatment processes. Walker Proc- 
ess Equipment Inc., CE 9-125, P. O. Box 
266, Aurora, Illinois. 


AUTOMATIC WELDING—A new 16-page 
catalog featuring welding equipment has 
just been made available. Manual and 
automatic units along with accessory 
apparatus and welding wire are included 
in the illustrated booklet. Air Reduction 
Sales Co., CE 9-125, 60 East 42nd Street, 
New York 17, New York. 


operat- 
ors now can actually compute the profit 
available through the use of aluminum 
trailers, bodies and wheels by consulting 
the new “‘weight-rate-profit”’ chart, formu- 
lated from the actual operating records of 
leading aluminum truck operators and 
owners. By using such known factors as 
the weight saved with aluminum trucks or 
trailers, plus the average rate for cargo 
carried and the number of trips per year, 
chart users can compute their yearly ex- 
tra profits. Aluminum Company of Amer- 
ica, CE 9-125, 767 Alcoa Building, Pitts- 
burgh 19, Penna. 


Zinc CONTROLS CorROSION—How Zinc 
Controls Corrosion, a new 32-page illus- 
trated booklet describes the many ways 
zinc lengthens the life of steel products, 
and reduces maintenance costs. Draw- 
ings, charts, and photographs together 
with brief comments present the corrosion 
control characteristics of zinc coatings, 
zine pigments, and zinc anodes. An ex- 
tensive selection of farm, industrial, ma- 
rine and building applications of zinc is 
reviewed. American Zinc Institute, CE 
9-125, East 42 Street, New York 17, N. Y. 
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Save time 
Save money 


Adjustable double bubble alwoys 
visible THROUGH SAME EYEPIECE 
as cross hairs and field. 


FREE 


@ No need to turn telescope dur- 
ing leveling 

@ American type—erecting eye- 
piece, 4 leveling screws 

@ Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


Mail this coupon for details & 


INSTRUMENT CORP. OF AMERICA 
11-27 44th Rd., LONG ISLAND CITY, N. Y. 


| Please send me Booklet A 
| with information on Fennel... 
| 


CJ Double bubble Alidades 


Other levels Collimators 
C Transits Stands 
Combinations Tripods 


Theodolites Repair of present 
instruments, (any make) 


NAME 
ADDRESS. 
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HYDRAULIC 
TURBINE 
SERVICE 


CAVITATED AND 
DAMAGED RUNNERS REPAIRED 


Cast Iron, Cast Steel, Bronze and Stain- 
less: Emergency Services: Inspection and 
Supervision Services: 30 years experience 


V/Use of Stainless Steel for cavitation 
repairs for long life 


\/ Work performed in place on runners 
where damaged areas are accessible 


\/ Wicket gate stems and contact edges 
built up and machined 


</Turbine Shafts straightened 


SERVICE ANYWHERE 


Write for Bulletin No. 501 


Welding Engineers, Inc. 


Norristown, Penna. 
Phone: NOrristown 8-6900 


: 10 EAST 40TH STREET, NEW YORK 16, N. Y. 


Washington, DB. C.: Tower Bidg. 


Toronto: 700 Bay St. 
Montreal: 2052 St. Catherine St., West 
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Detroit: Hammond Bidg. Chicago: 134 So. La Salle 


SPENCER, WHITE & PRENTIS OF CANADA, LTD. 


the 


MANUFACTURERS 


WORLD’S FAIR OF POWER: The 
General Motors Powerama will be held 
August 31 to September 25 in Chicago. 
Its purpose is to portray the dramatic con- 
tributions of Diesel and aircraft power to 
America’s industrial economy, and to cele- 
brate the productions this year of GM’s 
100 Millionth Diesel Horsepower .. . . 
COPPER QUEST. Eastern Nevada is the 
site of a huge expansion in the never- 
ending search for copper. The Isbell 
Construction Co. of Reno has undertaken 
the strip mining operation for Kennecott 
Copper Corp. and Consolidated Copper- 
mines Corp., both of which have other 
extensive mining operations in the 
area... . BANKING IN THE SKY: 
The State Bank & Trust Co. of suburban 
St. Louis (Wellston, Mo.) has in its new 
building a system whereby its customers 
simply drive through a gate, over an as- 
phalt-topped lot onto the concrete bank 
roof where they can use one of the two 
‘Snorkel’ tellers without leaving their cars, 
or park their cars and enter the bank by 
means of an elevator or staircase... . 
ACQUIRES GOLD. Certain-teed Prod- 
ucts Corp. has announced that it has 
agreements with the holders of 98% of 
the stock of Gold Seal Asphalt Roofing 
Co. to purchase their stock for cash... . 
TEX GETS HOME. Royal Little, Chair- 
man of the Board of Textron American, 
Inc., announced the purchase of the 
Homelite Corp. of Port Chester, New 
York .... ELECTIONS: Lehigh Port- 
land Cement announces the election of 
Mr. C. Glenn Browning to the position of 
Executive Vice President of Sales, and 
Mr. P. A. Groll to that of Executive Vice 
President of Manufacturing .. . . Robert 
W. Lefferts succeeds George Kilian as 
secretary-treasurer of Penn-Dixie Cement 
Corp ....C. L. Meanor has been elected 
President of the Clay Flue Lining Institute, 
an association of 11 manufacturers located 
in Ohio, Pennsylvania, Indiana, and 
Michigan .... Election of L. S. Stanley as 
a Vice President was announced by the 
board of directors of Booth & Flinn Co... . 
APPOINTMENTS. Mel E. Maurer, 
a former production executive with Lock- 
heed Aircraft and Hotpoint, is now Presi- 
dent of the Flex-O-Tube Division of 
Meridan Corp. in Inkster, Michigan... . 
C. F. Mittelstadt became Chief Engi- 
neer of the Heltzel Steel Form & Iron Co. 
and its wholly owned subsidary, The Flex- 
ible Road Joint Machine Co., both of War- 
ren, Ohio... . Donald J. Beach will cover 
Michigan, Indiana, and Western Ken- 
tucky for Flexible Steel Lacing Co... . 
William L. Sheets, of Los Angeles, has 
been appointed a construction manager of 
Stone & Webster Engineering Corp... . 
Yale & Towne Manufacturing Co. has an- 
nounced the establishment of two addi- 
tional representatives in Indiana and 
Illinois, headed by Jere Kimball and Harry 
W. Carpenter, respectively... . 
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Did you know that 


The 


Socielies 


Library 
can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but 
a fraction of the value you 


will receive. 


The Engineering Societies Library 
33 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me informa- 
tion pamphlet on services 
available, how air mail can 
expedite them, and their 
cost. 
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For Instructions and Key to Abbreviations, see 
next page. Each member is entitled to 100 
free “Proceedings Papers” yearly, ordered 
from these pages, plus all papers of the Tech- 
nical Division in which he registers. The 
latter papers will be mailed automatically. To 
register, mail the enrollment form on page 129 
to Society Headquarters. Discussion of a paper 
will be received during the three full months 
following the month of issue. 


761. Survey of Salaries for Civil Engi- 
neering Positions, by the Committee on 
Salaries of the Department of Conditions 
of Practice. (BD) The latest in the series 
of salary surveys has been made for three 
preprofessional and nine professional grades 
including a geographical comparison and a 
listing of annual earnings of several classi- 
fications. In comparing this with the 1953 
report, it is noted that salaries continue to 
increase in all professional grades and that 
proportionately greater increases in com- 
pensation have resulted for those in higher 
positions. 


762. Investigation of Floorbeam Hangers 
in Railroad Trusses, by C. H. Sandberg. 
(ST) The paper reviews research and tests 
made to determine the causes and _ possible 
remedies tor failures in floorbeam hangers. 
The program consisted of a fact-finding sur- 
vey, strain measurements on actual bridges, 
theoretical analysis, and laboratory investi- 
gations. 


763. Sequence Summation Factors, by 
Adrian Pauw. (ST) This paper defines 
a new structural parameter, the ‘‘sequence- 
summation factor,’’ which may be used in 
the systematic computation of ‘‘over-relax- 
ation” tactors for moment-distribution proc- 
esses. A procedure for computing the total 
joint relaxation moments is also introduced. 


764. Plastic Strength of Steel Frames, 
by Lynn S. Beedle. (ST) Results of large- 
scale experiments are considered in the light 
of theoretical predictions and are correlated 
with current design specifications. The 
fundamentals of plastic analysis are briefly 
described. It is shown how the design of 
ordinary structural frames may be based on 
the maximum load the structure will support. 


765. Discussion of Proceedings Papers 
132, 313, 449, 468, 540, 583, 586, 588. (ST) 
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766. Environmental Considerations in 
the Development of the Atomic Energy 
Industry, by Arthur E. Gorman. (CP) 
Much care must be exercised in releasing 
radioactive wastes from commercial plants 
to be located near centers of population. 
This will call for careful advance planning 
of sites, the location of plants on-site with 
relation to one another and their facilities, 
and the evaluation of environmental factors. 


767. Prospects for Use of Nuclear Power, 
by H. W. Huntley. (CP) In this paper 
the functions of the various types of mate- 
rials found in nuclear reactors are presented. 
Five reactor types are described and related 
to types of materials; the costs of the reactors 
are compared with those of modern steam 
stations. Some generalizations are made 
concerning the integration of nuclear power 
plants into the power industry. 


768. Elementary Principles of Nuclear 
Power, by John W. Landis. (CP) The 
principles of nuclear reactor theory and 
construction and the general types of reac- 
tors are described. Certain problems en- 
countered in design and operation and their 
possible solutions are indicated. 


769. Some Observations on the Urban 
Transportation Problem, by Harmer E. Davis. 
(CP) In this paper the interrelationship of 
urban development and transportation is 
sketched. series of observations per- 


taining to the urban transportation problem, 
as it now must be considered, is then pre- 
sented, 


770. Water Supply and Sewerage System 
Planning for Greater Karachi, by Carroll V. 
Hill and Vance C. Lischer. (CP) A review 
of a master plan for providing a new supply 
of water from the Indus River and the study 
and development of a master plan for sewage 
collection and disposal are described. The 
paper also includes the economic and political 
background of Pakistan as well as some 
differences between its engineering practices 
and those of the United States. 


771. Grillage Beams on Elastic Founda- 
tion, by Bernard Drapkin. (EM) The 
geometric and elastic quantities influencing 
the maximum moment under a concentrated 
load for a beam on an elastic, homogeneous, 
isotropic halfspace are represented by para- 
metric curves. A simple formula is presented 
for steel beams on rock or concrete loaded 
by a single concentration at the center. 


772. Dead-Load and Live-Load Moments 
in Shells of Revolution Built-In into Cylin- 
ders, by John V. Huddleston and Mario 
G. Salvadori. (EM) A method for deter- 
mining the moments in thin shells of revolu- 
tion connected to vertical cylinders that 
occur near the point of juncture due to the 
weight of the shell is presented. The re- 
sults are plotted on graphs enabling evalu- 
ation of edge moments and shears and the 
maximum moment in shell or cylinder. 


American Society of Civil Engineers 
33 W. 39th St. New York 18, N. Y. 
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levied) indicate here: 


ORDER FORM FOR PROCEEDINGS PAPERS 
(For ASCE Member use only) 


Please send me the PROCEEDINGS PAPERS which I have circled below. 
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773. Sanitary Engineers—Their Earnings 
and Professional Attitudes, by John C. Bum- 
stead and Arthur D. Caster. (SA) This 
paper is a comprehensive analysis and re- 
port on the salary and professional satis- 
faction survey which was distributed to the 
Sanitary Engineering Division during March, 
1955. 


774. Unsymmetrical Bending of Beams 
with and without Lateral Bracing, by Lev 
Zetlin and George Winter. (EM) In this 
paper simple equations are derived identical 
in form to elementary formulas for symmet- 
rical bending which facilitate the computa- 
tion of deflections and stresses. The case of 
an obliquely loaded beam braced at inter- 
mediate points against lateral deflection is 
then analyzed. 


775. Analogies Using Non-Identical 
Equations, by Robert Eugene Uhrig. (EM) 
A method of establishing analogies between 
two phenomena which do not have char- 
acteristic equations with identical forms 
is presented. An analog circuit was de- 
signed to predict the deflection of a column 
and was shown to give theoretical results 
identical with those in the literature. 


776. Discussion of Proceedings Papers 
387, 528, 604, 607, 674. (EM) 


777. The Design of Airfield Overlay 
Pavements: Progress Report of the Com- 
mittee on Design of Overlay Pavements of 
the Air Transport Division. (AT) The re- 
port summarizes current design procedures 
for rigid and flexible overlay pavements. 
Construction procedures are described and 
the use of design charts is illustrated. 


778. Transport Helicopter Cost and 
Heliport Considerations, by F. David 


matically all papers sponsored by that Division. 
following the receipt of the registration form. 


Papers in excess of his free allotment. 


ordered to avoid unwanted duplication. 


of ASCE, $12.00, = of 
of $0.75, ‘libraries, $10.00 


annual subscription rates. 


INSTRUCTIONS 


1. Every ASCE member registered in one of the Technical Divisions will receive free and auto- 
Such registration will be effective the first of the month 


2. In addition to those papers sponsored by the Division in which he is registered, a member is 
entitled to 100 different papers during a fiscal year. 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and for 
4. Papers should be ordered by serial number. The member should keep a record of Papers 


5. Non-members of the Society may order copies of Proceedings papers by letter with remittance 
of 50¢ per copy; members of Student Chapters, 25¢ per copy. 


Standing orders for all Papers in any calendar year may be entered at the following annual rates: Members 
Student Chapters, $12.00; non-members, $20.00, p' 


TRANSACTIONS. Specially selected PROCEEDINGS papers with discussions will be included in TRANs- 
actions. Annual volumes of TRANSACTIONS will continue to be available at the current established 


Morocco-grained binding ........... 


Schnebly. (AT) This paper describes gen- 
eral problems regarding helicopter design 
as related to operating cost as well as heli- 


port considerations. Optimum transport 
types and basic heliport design are included. 
The role of the engineer in the development 
of helicopter transportation is also pre- 
sented. 


779. Industrial Waste Practice—Some 
Thoughts for Sanitary Engineers, by John E. 
Kinney and John C. Bumstead. (SA) This 
report includes discussions of the need for 
thorough preliminary investigation and re- 
porting on industrial waste problems and 
for recommendations from engineers for 
sound waste reduction and control measures 
as well as other items related to waste 
practice that are significant to engineers. 


780. Effect of Drought on Kansas Water 
Supply Practice, by Dwight F. Metzler. 
(SA) Problems of maintaining the bacterial 
and chemical quality of water in Kansas and 
neighboring states after a severe rainfall de- 
ficiency in 1952-1954 are discussed, and 
emergency measures are described. Com- 
ments are made about the effect of the 
drought on current waterworks design prac- 
tice. 


781. Travel of Pollution in Shoreline 
Coastal Waters, by Isadore Nusbaum, 
Harold E. Miller, and Arthur W. Reinhardt. 
(SA) Nearshore water circulation along 
the coast of Southern California is char- 
acterized by longshore currents within the 
surf zone and parallel to the shore. The 
effect of this nearshore water circulation on 
the distribution of pollution is described. 


782. Discussion of Proceedings Papers 
392, 552, 645. (SA) 


lus foreign postage charge 


To Members To Non-Members 


783. Flood-Erosion Protection for High- 
way Fills, by C. J. Posey. (HW) A 
method is described for constructing high- 
way fills to prevent damage by inundation, 
even when accompanied by high velocities 
of flow over the grade or along the side slopes, 
Preliminary investigations shed new light 
on the mechanism of failure of erosion pro- 
tection. 


784. Manpower Factors in an Augmented 
Highway Program, by Robert Horonjeff, 
Norman Kennedy, and Harmer E. Davis, 
(HW) The prospect of an augmented pro- 
gram of highway construction raises serious 
problems of engineering manpower. Possi- 
bilities of the segregation of professional and 
nonprofessional functions and the utiliza- 
tion of specially trained personnel for the 
latter are discussed. Suggestions are made 
concerning the possibilities of and need for 
the development of further streamlined pro- 
cedures and devices for reducing manpower 
requirements. 


785. Urban Renewal and the Rebuilding 
of American Cities, by J. W. Follin. (CP) 
The urban renewal program authorized by 
the Housing Act of 1954 indicates three 
methods of attack: Prevention of the 
spread of blight, rehabilitation of salvable 
areas, and clearance and redevelopment of 
nonsalvable slums. Federal aids available 
under the act and community steps in under- 
taking an urban renewal program are out- 
lined. 


786. Tightening High-Strength Bolts, 
by F.P. Drew. (ST) A method is described 
in this paper whereby one turn of the nut 
from a “‘finger tight’’ position can be the 
criterion of bolt tension. A high clamping 
force is developed, and the effectiveness of 
the fastener is increased. Tightening bolts 
by this method can be simply effected. 


KEY TO TECHNICAL 
DIVISION SPONSORSHIP 


(AT) Air Transport 

(CP) City Planning 

(CO) Construction 

(EM) Engineering Mechanics 
(HW) Highway 

(HY) Hydraulics 

(IR) Irrigation and Drainage 
(PO) Power 

(SA) Sanitary Engineering 
(SM) Soil Mechanics and Foundations 
(ST) Structural 

(SU) Surveying and Mapping 
(WW) Waterways 
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